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I. INTRODUCTION

LOCATION

1.01 Cave Buttes Dam is located in Maricopa County, Arizona,
approximately 19 miles north of downtown Phoenix. The dam is on Cave Creek
about 0.7 miles downstream (south) of the historical Cave Creek Dam. The new
dam controls a drainage area of 191 square miles and is a portion of the New
River and Phoenix City Streams, Arizona Flood Control Project. Major elements
of the project are: the main embankment, outlet works, spillway, three dikes
and the bypass channel. The bypass channel forms a spillway within the
reservoir to pass water around Cave Creek Dam and prevent the flow of water

over the top of the old concrete dam. Plate 1 shows the project location.

PROJECT DESCRIPTION

1.02 Main Embankment. The dam is a rolled earthfill structure, zoned

with three classes of material to provide an exterior pervious shell and an
impervious core which extends to bedrock. Crest length of the dam is 2,260
feet at elevation 1,679 feet above M.S.L. Maximum height above streambed is
109 feet. At maximum water surface elevation (1,674.1 feet) the total storage
is 86,056 acre feet. During a maximum probable flood the peak inflow would be
172,000 cfs, and the peak outflow would be 100,600 cfs. Plate 2 shows the

general plan and location of Cave Buttes and appurtenant structures.

1.03 OQutlet Works. The outlet works are located on bedrock at the left
abutment of the dam. They consist of an approach channel, intake tower, a
circular 3.75-foot diameter conduit 528.75 feet long, a reinforced concrete
energy dissipator and an unlined channel that discharges into the main stream

channel. See Plates 5, 20 and 21,
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i; 1.04 Spillway. The spillway is in a natural saddle approximately 1,600
feet northwest of the main embankment. The crest elevation of 1,657.1 feet
and width of 510 feet fit the natural terrain. The spillway was excavated in
rock and is unlined. The crest is protected from erosion by a 5-foot thick
concrete sill 3 feet wide at the bottom and 5.5 feet wide at the crest
elevation. The sill extends completely across the spillway crest and

*3 continues up each side wall as a 2-foot thick slab to an elevatinn of 1,670
feet. The detached broad-crested spillway is trapezoidal in cross section
with side slopes cut ¢ vertical on 1 horizontal. Benches 12 feet wide were
cut at elevation 1,680 feet to control erosion of excavated slopes. See

K Plates 5, 16, 17 and 18.

1.05 Dikes. Three dikes were required to elevation 1,679.1 feet in order

to confine the maximum water surface and maintain a 5-foot freeboard.

————

1.05.01 Dike No. 1 is located in a saddle about 90 feet northwest of

T TR

¢ t the main embankment. At crest elevation (1,679.1 feet) it is approximately

930 feet long. Maximum height is 39 feet., See Plates 5, 11, 12 and 13.

1.05.02 Dike No. 2 is approximately 6,000 feet northeast of the main
embankment. The west end of Dike No. 2 abuts on rock and the east end
feathers out onto the plain east of Cave Creek Road. At crest elevation it is
about 9,035 feet long. Maximum height is 55 feet above the original ground

elevation. See Plates 5 and 15.

1.05.03 Dike No. 3 is located about two miles northwest of the dam.
The length is approximately 3,245 feet at the crest elevation. The height is

, a maximu: of ten feet above the original ground surface.
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1.06 Bypass Channel. The bypass channel is U400 feet wide with invert

elevations of 1,628 feet at the channel crest, 1,620 feet at the upstream end
and 1,613 feet at the downstream end. Two channels, which drain into the
reservoir upstream of the old concrete dam, cross the upstream end of the
bypass channel. The downstream end is in a natural channel leading directly
into the reservoir of Cave Buttes Dam. The bypass channel is unlined and the
crest is not protected from erosion. Erosion of the invert or walls of the
bypass could only result in more rapid equalization of water levels on
upstream and downstream sides of the old dam. Plates 22 and 23 show the plan,

profile, and sections of the bypass channel.

CONSTRUCTION AUTHORIZATION

1.07 The New River and Phoenix City Streams Flood Control Project, also
known as the Phoenix, Arizona and Vicinity (including New River) Project, was
authorized by the Flood Control Act of 1965 (Public Law 89-298, 89th Congress)
which states, in part, under Section 204 that "The project for flood
protection at Phoenix, Arizona and vicinity, is hereby authorized
substantially, in accordance with the recommendation of the Chief of Engineers
In-house Document Numbered 216, Eighty-ninth Congress at an estimated cost of
$58,310,000." Cave Buttes Dam i~ a part of that project. Final contract

quantities and costs are listed in Attachment 1.

PURPOSE AND SCOPE.

1.08 This report assembles information detailing the foundation
conditions and materials encountered, and any treatment cor adaptations

required by them at Cave Buttes Dam and appurtenances. The project was
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completed in December 1979. The purpose is to document in a concise
foundation report complete geologic records for convenient reference, should
an occasion arise at some future date which requires use of these records.
Data presented include information from geologic studies and exploration made
prior to and during construction, as well as specific details of conditions
encountered and construction operations related to foundations. The text,
plates and photographs describe the foundation conditions, foundation
treatment and construction features of the dam, outlet works, dikes, spillway
and bypass channel. Complete engineering characteristics of overburden
materials, conditions of foundations composed of overburden materials, data on
excavation and placement of embankment materials and instrumentation are
presented in Phase II, Part 1 of the General Design Memorandum (GDM), Cave
Buttes Dam dated July 1976. Other pertinent data concerning the project can

be found in Design Memorandum No. 3, Cave Buttes Dam, Phase II, July, 1976.

CONTRACTORS AND CONTRACT SUPERVISION

1.09 The project was constructed by Washington Construction Co., P.0O. Box
8989 Missoula, Montana, under government contract No. DACW-77-C-0058. The
total amount of the bid for construction was $9,769,353. The work started in
September 1977 and was completed in December 1979. Contract Supervision was

by the U.S. Army Engineer District, Los Angeles. Veryl Cox was Project

Engineer and Filmore Turner was Project Geologist.




TI. FOUNDATION EXPLORATION

INVESTIGATIONS PRIOR TO CONSTRUCTION

2.01 General. Subsurface investigations were made at Cave Buttes Dam in
the foundation areas of the dam, dikes, outlet works, spillway and the bypass
channel. The subsurface investigations were started in March 1970 and were
completed in October 1975. Field exploration consisted of site
reconnaissance, deep and shallow seismic refraction surveys, diamond core
drilling, bucket-type power auger drilling, and excavating trenches with a
dozer and Gradall. Soils exploration data and results of tests on soils from
trenches and bucket auger holes are presented in the GDM. General plan of
geologic exploration is indicated on Plate 3. General site geologv, plan of

geologic exploration, and geologic sections are shown on Plates 4 and 5.

2.02 Embankment Foundation. Subsurface exploration in the streamhed

consisted of drilling 6 diamond core holes to deoths ranging from A0 to 100.6
feet and excavating U test trenches (TT 70-20 through 22 and 36) to depths
ranging from 16 to 32 feet. The materials encountered during the 4iamond
drilling and the results of the water pressure tests are described in the loes
of the holes. Plate 6 shows logs of holes D-Un, D-bu and D-20u. Lonas of
D-5u, D-15u and D-16u are on Plate 7. Location of each hole is shown on Plate
3. Test trench locations and results of the moisture acontent and in-place
densitv tests and the classification of the material are presented in the
GDM. Plans, profile and sections of the main embankment are shnwn on Plates
11, 12, 13, and 14, Bnth deep and shallnw seismia refractive survevs gave
infoarmation on seismic velocities in the embankment foundation. Location of
seismie lines are shown on Plate 8. Sections and Time-Distance eraphs are

shown on Plate 9.

A




2.03 Dam Abutments. Four diamond core holes penetrated the abutments:

D-3u and D-19u on the right abutment to depths of 75 and 101.3 feet,
respectively, and D-Tu and D-26u to depths of 75 and 30 feet, respectively, on
the left abutment. Investigation on the left abutment along the alinement of
the outlet conduit is discussed in paragraph 2.07. See Plate 3 for locations

and Plates 6 and 7 for logs of the diamond core holes.

2.04 Dike No. 1. Diamond core holes D-9u and D-10u were each drilled 25
feet to investigate subsurface conditions at Dike No. 1. Test trench 70-38
was excavated tc a depth of four feet. A log of the trench indicated an
average of one foot of overburden covering bedrock consisting of red, gray and
green schist which was hard at a depth of three feet. Logs of the holes are
on Plate 6. Plates 11, 12 and 13 show the plan, profile and sections of Dike
No. 1. Log and location of TT-70-30 is presented in the GDM. Shallow seismic
refractive surveys gave information on seismic velocities in the dike
foundation. Location of seismic lines are shown on Plate 8. Sections and

Time-Distance graphs are shown on Plate 10.

2.05 Dike No. 2. Two diamond core holes were drilled at Dike No. 2.
Hole D-11u in the right abutment penetrated 51.2 feet, encountering 4.6 feet
of older alluvium overlying greenschist. Hole D-12u, approximately 900 feet
east along the dike axis and at an elevation 32 feet lower than D-12u,

encountered both Recent and older alluvium without reaching bedrock when the

hole was completed at a depth of 60 feet. Additional investigation was done
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by bucket auger holes, undisturbed samples and various soils investigation
tests, giving results presented in the GDM. Shallow seismic refractive
surveys gave information on seismic velocities in the dike foundation.
Location of seismic lines are shown on Plate 8. Sections and Time-Distance

graphs are shown on Plate 10.

2.06 Dike No. 3. The dike foundation was 1nvestigated by bucket auger
holes. An analysis of the data secured is discussed in the GDM. Shallow
seismic refractive surveys gave information on seismic velocities in the dike
foundation. Location of seismic lines are shown on Plate 8. Sections and

Time-Distance graphs are shown on Plate 10.

2.07 Outlet Works. Foundation investigation for the outlet works also
provided additional information on the left abutment of the main embankment.
Five diamond core holes were drilled, ranging in depth from 40 to 100.3 feet,
and three test trenches were excavated. Test trench 75-1, 75-2 and 75-19 at
depths of 19.5, 27.5 and 27.0, respectively, each exposed bedrock at points
along the centerline of the outlet. Logs of holes D-8u and D-21lu are on Plate
6 and logs of holes D-17u, D-18u, D-27u, as well as of TT-75-1, TT-75-2 and
TT-75-19 are on Plate 7. Location of all outlet works exploration is shown on

Plate 3.

2.08 Spillway. The investigation for the spillway, located approximately
1,600 feet northwest from the dam site, included drilling six diamond core
holes ranging in depth from 25.2 to 60.3 feet and excavating one test trench,
TT-70-25, to a depth of 25 feet. A Caterpillar D-8 dozer with hydraulic blade
and rippers was used to excavate the trench and to determine the rippability,

breakdown properties of the rock, and possible size gradation of the excavated




material.

Locations of the holes are shown on Plate 3. Logs of holes D-1u
and D-2u are shown on Plate 6, and logs of holes D-22u, 23u, 24u and 25u are
shown on Plate 7. Four shallow seismic probes provide a section along the
spillway crest with information on seismic velocities. Location of seismic
probes are shown on Plate 8, Sections and Time-Distance graphs are shown on

Plate 10.

2.09 Bypass Channel. Investigation for the bypass channel consisted of

geologic inspection, mapping and a seismic refractive survey. Results are
shown on Plate 22. Plate 23 shows the bypass channel plan, profile and

sections.

2.10 Riprap Investigation. Potential locations which could supply facing

stone were evaluated to identify possible economical sources of riprap.

. Stockpiles of cobbles and boulders at commercial plants processing alluvium
Wwere also inspected. Processing of alluvium from the pervious borrow areas
was considered. An exposure of bedrock approximately one mile southwest of
the dam site was explored by drilling six diamond core holes ranging in depth
from 37.5 to 101.1 feet. Locations of holes (D-28u through D-33u) are shown
on Plate 4, The Contractor selected not to open a quarry or process material
from the pervious borrow areas as he could supply cobbles for facing stone
from stockpiles at the United Metro Plant located downstream from Cave Buttes

Dam.

ﬁ 2.11 Refractive Seismic Surveys. Seismic surveys were conducted during

March and April 1970 to determine seismic velocities of subsurface material.
The March 1970 survey utilized two lines, each approximately 900 feet long,
located along the dam axis in the stream bottom. The measured velocities

showed a distinct zoning of materials in the alluvium. From the ground




surface to a depth of approximately 35 feet, the seismic velocities ranged

from 4,000 to 10,000 feet per second and from 35 to 150 feet, the velocities

ranged from 10,000 to 16,700 feet per second.

2.12 In April 1970, shallw seismic surveys were conducted between test
holes where additional information was required. Ten seismic lines were run
across the streambed obtaining velocities of the various types of sediments to
a maximum depth of approximately 35 feet and the velocity at the alluvium-
bedrock contact. The velocities in the streambed alluvium ranged from 1,000
to 5,300 feet per second. The velocity in the rock ranged from 8,000 to
14,000 feet per second with an anomaly of 20,000 feet per second indicated in
some runs. Four seismic lines were run along the spillway crest. The
velocity in the bedrock from ground surface to 10 feet, varied from 3,900 to
5,000 feet per second and below 10 feet the velocities ranged from 6,600 to

14,000 feet per second.

2.13 Four seismic lines were run along the alinement of Dike No. 1. The
material from ground surface to approximately 10 feet have seismic velocities
varying from 1,600 to 3,500 feet per second; from 10 to 20 feet deep, the
velocities increased to 5,500 feet per second and below 20 feet the velocities
increased to 12,000 feet per second. Eight seismic lines were run along the
alinement of Dike No. 2. The seismic profile shows quite a large reduction in
velocities at locations away from the right abutment and a consistent increase
in velocity with increased depth into the flood plain. Near the toe of the
right abutment, from ground surface to 7 feet, the velocities varied from 800

to 1,000 feet per second; from 7 to 16 feet, the velocities ranged from 2,700

to 5,100 feet per second; and from 16 to 45 feet, the velocities ranged from
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10,000 to 14,000 feet per second, reflecting bedrock at that depth. In the
tflood plain, the seismic velocities varied erratically from 1,500 to 12,000
feet per second. Below the surficial layer to a maximum depth of 15 feet, the
velocities ranged from 1,800 to 3,100 feet per second. A third layer showed
velocities from 4,500 to 6,500 feet per second. The higher velncities

probably reflect highly consolidated alluvium.

2.14 Five seismic probes were taken along Dike No. 2 at depths of 30
feet. From the ground surface to a maximum of 15 feet the velocities varied
from 1,000 to 1,500 feet per second. Below this layer, the velocities varied
trom 2,900 to 4,700 feet per second. For the seismic line locations and Time-

Distance graphs and sections, see Plates 8, § and 10,

INVESTIGATIONS DURING CONSTRUCTION

2.15 General. Investigations made during construction included three NX
size holes drilled to check distribution of grout take. These holes were
located at Sta. 13+427.6 in the right abutment, Sta. 23+13.1 in the cutoff
trench and Sta. 30+18.3 in the left abutment. The drilling indicated that the
rock was tight and no cavities or voids existed. Although not treated as part
of the formal investigation, all dental excavations were checked to determine
the adequacy of the rock as a foundation and to insure that any unsatisfactory
conditions were corrected. A Gradall backhoe was used during stripping and
scaling to investigate and remove apparently unsuitable material. Near Sta.
50400 of the outlet works, material up to 15 feet below the proposed
foundation grade was removed and replaced with concrete to provide suitable

foundation.

10
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IITI. GEOLOGY

REGIONAL GEOLOGY

3.01 The rock types encountered in the mountainous areas of the
surrounding region are very similar, The basement complex is composed
predominately of Precambrian schistose and massive metaigneous rocks with
lesser amounts of associated gneiss and quartzite. These are covered and
intruded by Tertiary igneous rocks. The igneous rocks consist of granite,
rhyolite, andesite, vesicular basalt flows, tuff and tuffaceous agglomerate.
The trend of foliation in the rock formations is in a southwest-northeast
direction, and is generally steeply dipping. Alluvium {ills the valleys and
covers the slopes of the hills and mountains. Older alluvium, which consists
of moderately to well consolidated residual soil and talus debris, is
generally found along the side slopes of the valleys and underlies the Recent
alluvium. In the valleys, the older alluvium is mostly sand and silty sand
containing varying amounts of caliche. Recent alluvium, which consists of
unconsolidated silt, sand, gravel, cobbles and boulders, is found in the
valley areas in the stream channels and the flood plain washes. Rocks similar
to those of the nearby hills and mountains probably underlie the alluvial
deposits. The deep dissection of the mountains, and the great extent and

depth of the alluvial fans suggest that the Phoenix area has undergone a long,

stable geologic history.




SITE GEOLOGY

3.02 General. Cave Buttes Dam is located approximately 19 miles north of
Phoenix, Arizona and about 0.7 miles south of the existing Cave Creek concrete
multiple-arch dam. The dam at streambed elevation (1,570 feet) spans Cave
Creek between two rock ridges that parallel the valley. A thin veneer of
older alluvium (talus material) covers the upper slopes of the ridges and
becomes much thicker on the east side of the valley near the base of the
slope. The materials in the valley are Recent and older alluvium, which
consists of various combinations of sand, gravel, cobbles and some boulders
extending to a depth of approximately 35 feet. Bedrock forming the ridges and
underlying the stream bottom is a metaigneous rock, consisting of moderately
hard green schist, greenstone and granite. There is evidence of ancient
folding and some faulting in the rock formations in the vicinity of the

proposed Cave Buttes Dam. Site geology is shown on Plate 4.

3.03 Physiography. Cave Creek rises in the New River Mountains and flows
generally southwest through Paradise Valley as an intermittent stream for
about 48 miles and through Phoenix to the Salt River; its drainage area at the
Salt River is 311 square miles. The gradient in the vicinity of the existing
Cave Creek Dam is 50 feet per mile. The portion of the river below the
Arizona Canal flows along poorly defined water courses. Cave Creek, at the
dam, is an ephemeral stream on alluvial fill with a course which passes
through gently sloping desert terrain with low hills rising about 500 feet
above the surrounding alluvial slope of Paradise Valley. The dam is located

within a cluster of these hills as shown on Plates and 2 and 4.

12

P




3.04 Overburden Materials. Except for the residual soil and mantle rock

of the upper portions of the hills, overburden consists of Recent and older

alluvium,

3.04.01 Recent alluvium, the youngest unit, is material currently

being deposited in active stream channels and within the reservoir behind the
historical Cave Creek Dam. This material was deposited or has been reworked
by floods and lesser flows recently enough to be clearly distinguishable from
the older unit. Grain sizes represented in Recent alluvial deposits range
from clay through silt, sand, cobbles and boulders. Small amounts of clay
binder occur in the stream channel deposits, especially close to bedrock.
Reservoir deposits are rich in silt and clay as shown by the plastic nature of
material behind Cave Creek Dam. Recent alluvium is directly over bedrock at
some locations and lies on older alluvium where bedrock is more deeply

buried. Plate 4 indicates the general distribution of deposits of Recent

alluvium.

3.04.02 Older alluvium consists of valley fill deposits, talus

debris, slope wash and residual materials which have not been reworked by the
present drainage system. Silty sand, some clay, angular gravel, sandy gravel
and cobbles form this deposit. Most rock fragments are 6 inches in diameter
or less, consisting of angular or subangular greenstone or other basement
complex rock. Well-cemented material and loosely consolidated portions are
both present in the unit. Older alluvium is found on slopes of the hills at
the site and underlies the Recent alluvium of the deeply filled valleys.

Plate 4 indicates the general distribution of surface exposures of older

alluvium,

13
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3.05 Bedrock. Bedrock types encountered in the vicinity of Cave Buttes

Dam consists of younger bedrock, older granite and the basement complex.

3.05.01 Younger bedrock types are not common in the project area.

Basalt forms a cap on several hills south of the dam. Tuffaceous agglomerate,
consisting of greenstone fragments cemented in a tuffaceous matrix, occurs as
a veneer at a few locations. Younger granite is locally prominent, generally
as irregular intrusions, dikes and lenses or pods a few feet to a few tens of
feet in maximum diameter. Alinement of the intrusions parallel with

structural elements of the older rock is most common. Only a few small dikes

of other instrusive rocks were seen.

3.05.02 O0Older granite, believed to be Precambrian, is exposed a mile

or less west of the dam, and extends westward as a mass with dimensions of

several thousand feet.

3.03.03 The basement complex of Precambrian schistose and massive

metaigneous rock is the principal bedrock of the project area. Greenstone is
the term commonly applied. It is moderately hard to hard, light to dark
green, and fine to medium grained. Fracturing occurs mostly along older
recemented fractures. Schistose intervals are light to brownish green,
moderately hard to soft, platy and chlorititic. There are occasional zones of
talc and clay. Serpentinization was observed at several locations.

Alteration producing iron oxides gives some areas of greenstone a brilliant

red or yellow coloration due to the presence of limonite and related minerals.

1
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3.06 Bedrock Weathering or Alteration. Occasional intervals of soft

schist occur in the greenstone, especially near granite intrusions. Some of
the schist is talc-like in character as on tne west (right) side of the
spillway. Lenses of granite on the right abutment of the dam were weathered
to a yellow rust color. The greenstone near the granite was altered to a red
color. Throughout the foundation of the dam, alteration producing limonite
and associated iron oxides is common, resulting in greenstone which is red or
sometimes rusty yellow. Occasional development of serpentine is seen at
various locations. Some of the varieties of altered greenstone are soft and
punky. Some locations required dental excavation and replacement with

concrete. See Plates 25 through 56,

3.07 Leaching or Solution Activity. No evidence of leaching or solution

activity resulting in the formation of voids was found throughout the

investigation and construction of Cave Buttes Dam and appurtenant structures.

GEOLOGIC STRUCTURE

3.08 General. Very complex detail was seen in the strip of bedrock
cleaned by compressed air to allow careful inspection of the foundation for
the impervious core of the dam. Fractures, shears, alteration zones,
metamorphism and igneous intrusions are marks left by the forces applied
throughout the long existence of the material which is now greenstone of the
Precambrian complex. See Plates 25 through 45 for detailed mapping of the

foundation for the dam embankment, Dike No. 1 and Dike No. 2.
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3.09 Distinctive shear zones. Three shear zones, or faults, cross the

foundation area. At Sta. 14470 a zone of sheared and brecciated greenstone

8 to 11 feet thick forms a band of platy and blocky material with associated
gouge. The zone, which is shown on Plate 27, is nearly vertical and crosses
almost directly northward. Near Sta. 20+00 a shear zone 26 feet wide at the
south edge of the cutoff trench and 3 feet wide at the north edge was
present. See Plate 31. Platy and blocky material with gouge forms this
zone. The east side of the zone crosses the cutoff trench almost directly
northward. Dips range from 40 to 60° eastward. The west side goes northward
about 30 feet and then tapers to the northeast until it is only 3 feet from
the east side of the shear zone at the north edge of the cutoff trench. Dips
measured on the west side and central part were from 80°E, through vertical to
80°W, 70°SE and 4O°E. Near Sta. 28480 the third shear zone extends northward
across the foundation. This zone is 10 feet wide on the south edge of the
strip and 3 feet wide on the north edge. Sheared greenstone and gouge are

dominant. See Plate 36.

3.10 Complexity of Structure, The complex combination of a large shear

zone, thrust faults, thinner shears and igneous intrusions shown on Plate 35
near Sta. 27+30 helps in understanding some of the complex detail throughout
the foundation. The large shear zone is 18 feet wide on the south edge of the
cleaned area and it extends to 40 feet northward. At that point the shear is
10 feet wide. The shear zone splays out into about seven branches. The
branches are thrust faults and have associated shear zones less than a foot
wide. Several granite dikes are present in the area. One dike is one foot
wide and extends 42 feet to the northeast. A semicircular thrust fault

exposure shows dips of 40°, 30°, and 40° directly toward the dike, suggesting

16




the thrust fault is in the shape of a plunging syncline with the dike along
its axis. Granite dikes, lenses or pods occur at various places along the
foundation, such as Sta. 9+80 (Plate 25) and 13+00 (Plate 26) where lenses
trend N30°, nearly parallel with much of the jointing. Other occurrences of
granite are scattered sparsely throughout the foundation area. All of the
granite in the dam foundation is referred to as the "younger granite" 1in
contrast to the Precambrian granite just west of the project area. No specific
age dates are available, and mode of occurrence is the basis for separating
the two types of granite. The very complex detail of shearing and jointing
shown on the foundation geology plates 25 through 45 may be related to forces

associated with emplacement of the younger granite.

3.11 Structural trends.

3.11.01 Dam. The general structural trend of the rock of the right
abutment (Sta. 9+80 to 13+50 shown on Plates 25 and 26) is northeast. More
than fifty granite dikes, lenses or pods fit into this pattern. Cross joints
are common but are less persistent than the joints with a northeast strike.
The dip of the joints is variable in both direction and strike, resulting in a
bedrock which is platv to blocky in character. The trend changes to due north
at Sta. 13+U40, where two shears less than a foot thick extend northward across
the foundation with minor warping and branching. East of the shear zone at
Sta. 14+70, deseribed earlier, the northward trend is less distinct. The
trend is replaced bv a series of warped, branching and intersecting shears
less than a foot thick which trend northeast and northwest in a complex manner
while maintaining a general northward trend. Dips are mostly between 20° and

50°. At Sta. 22+00, complexities increase and include shear zones less than a
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foot thick which curve, branch, rejoin and have short sections which become
thrust faults. This trend ends at the shear zone near Sta. 28+80, which was
described earlier. The left abutment eastward from the outlet conduit is

characterized by shears less than one foot thick which branch and curve but
maintain a general northwest trend. A northeast trend is supperimposed east

of Sta. 31+00. See Plates 25 through 38.

3.11.02 Dike No. 1. This dike starts less than 100 feet due east of
the main dam, where it extends east a short distance before curving to the
northeast. The foundation is primarily fractured and sheared greenstone.
Three shear zones thicker than 3 feet cross the foundation of the dike. At
Sta. 33+65 a shear zone with 3 to 5 feet of gouge shows a strike of NS5OW and
dip of 45°4. At Sta. 37+40 a shear zone 10 to 25 feet wide was mapped. A
strike of N80°W and dip of 40°S was observed. At Sta. 38+65 a shear zone 3 to
5 feet wide had a strike of N15°E and dip of 70°E. Thinner shears with gouge
fi ! and joints are present throughout the cleaned strip. The shears intersect,
branch, rejoin, splay out and show wide variation in dip and strike. See

Plates 39 through U3.

3.11.03 Dike No. 2. This dike is located about 6,000 feet northeast
of the dam embankment. The basic foundation of the right abutment, Sta. 50+09
to Sta. 53455 is sheared and jointed greenstone, however, a veneer of
tuffaceous agglomerate is present where it was not removed by abutment
{ excavation. The foundation northeast of Sta. 53+35 is older alluvium and is

further described in the GDM. Two shear zones are persistent and thick enough

to be described. The first, at Sta. 50+60, trends N48°E, dipping 80-85°
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southeast, and the second, at Sta. 51+40, is 2 to 3 feet wide and was traced
across the foundation. The strike is NS8°E and the dip is 60° southeast.

Dips of fractures range from 85 to 25°. See Plates 44 and 45.

3.11.04 Dike No. 3. This dike is located about 2 miles northwest
from the main embankment. Alluvial slopes forming the divide between New
River drainage area and Apache Wash, tributary to Cave Creek Dam, form the
foundation of Dike No. 3. The foundation materials consist of surficial
layers of sandy clay over-lying a highly cemented sandy silt or clayey sand.

(Exploration and conditions at Dike No. 3 are considered in the GDM).

3.12 Ground Water. The headwaters of Cave Creek are located above the
town of Cave lreek. The creek crosses six miles of alluvial plain before it
bends northeast at a point one mile north of Cave Buttes Dam. The plain
slopes 25 miles southeast to the Salt River and comprises Paradise Valley. A
well penetrated 1,136 feet of alluvial valley fill near the center of the six
mile reach of Cave Creek. The deep alluvium of Paradise Valley continues to
the Salt River, past the city of Scottsdale. Any water absorbed by the
alluvium crossed by Cave Creek in upper Paradise Valley would continue as
groundwater recharge of the valley. Surplus water during periods of
substantial flow would travel down Cave Creek and be controlled by Cave Buttes
Dam. Ground water in the vicinity of the dam was at elevation 1,538 feet
prior to construction. This represented a local water table maintained by
only about 35 feet of alluvium over the bedrock and extensive ponds from local
gravel operations which were filled during times of heavy rainfall. During
excavation for the cutoff trench, seepage occurred along the sides of the
cutoff trench where the contact of the rock and alluvium was at lower

elevations. After the heavy March 1978 rains, considerable seepage, about 300
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gallons per minute, occurred along the rock on both sides of the cutoff trench

throughout much of its length, due to the ponding of water in the gravel
pits. By July 1978, the ponds had dried up and only a slight seepage was
occurring. Seepage through rock continued along the base of the left abutment
and near Stas. 14400 and 27+00 near the base of the right abutment in areas of

close jointing and complex shear zones. These seeps were sealed by grouting.

IV. DIVERSION AND CONTROL OF WATER

4,01 The control of surface flows and shallow ground water during the
rainy season was a problem to the contractor in his operations in both the
construction site for the dam embankment and the upstream impervious borrow
area. The historical Cave Creek Dam was very beneficial to the co: ~ractor in
the control of water during the two major flood periods that occurred in
February-March 1978. Through the close control of floodwaters by the combined
efforts of the Maricopa County Flood Control District, the Corps of Engineers
personnel and the contractor's men and equipment, a great amount of damage was
avoided when flow was curtailed by controlled release of water through the
outlet works of the existing Cave Creek Dam. The Contractor's dewatering plan
consisted of constructing a diversion levee and channel from the outlet of
Cave Creek Dam extending along the base of the right (west) abutment through
the construction site to control surface flow. The excess flow was discharged
downstream from the dam site into the natural drainage channels of Cave
Creek. The levee and channel were kept in good operating condition until the
embankment was high enough to divert runoff through the new outlet works. A
considerable amount of maintenance of the levee was required to contain the
high discharge in the channel during the periods of high run off when erosion

was taking place along the levee.
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4.02 While the alluvial materials in the streambed were being excavated

to bedrock and during grouting and treatment of the foundation rock, the
contractor had to control the water flowing in along the bedrock contact and
the seepage from surface fractures in the rock. The source of the water was
from gravel pit ponds both upstream and downstream of the excavation. The
Contractor excavated a small trench in the rock along the upstream and
downstream toe of the cutoff excavation to collect water seeping into the
construction area. The water was collected in sumps and pumped to discharge
downstream of the excavation and into the diversion channel. At the time the
core material was placed, seeps from the fractured rock had been grouted off
and the minor amount of seepage along the upstream and downstream toe was
controlled by sump pumps so that placement of the core material on the rock

surface was accomplished with a dry foundation. See Photos 1 through 12,

V. FOUNDATION PREPARATION

5.01 General. The preparation of the foundation included stripping the
overburden material and removing loose rock from the abutments of the dam and
of Dikes No. 1 and 2. The preparation also included the stripping of the
alluvial materials under the outer zones of the dam embankment in the
streambed to elevation 1,558 feet and the excavation of the cutoff trench to
bedrock. After excavation of the overburden or alluvium, the bedrock was
cleaned several times by air blasting along with a considerable amount of

handwork to remove all loose rock within the area of the core trench and 12

feet upstream and downstream of the core contact.




5.02 Stripping and Scaling. After removal of the overburden,

approximately 1 to 2 feet of material was excavated from both abutments of the
dam and from the streambed using a D-9 dozer followed by a rubber-tired
backhoe. Approximately 6 inches to 1 foot of residual soil and weathered
bedrock were removed from the abutments and foundation of Dike No. 1 and the
right abutment of Dike No. 2. The bedrock surfaces were first cleaned with
high pressure air and handwork by laborers prior to geologic mapping and
grouting. Scaling was not required on the left abutment of the main
embankment or for Dikes Nos. 1 and 2. The lower portion of the right abutment
for the main embankment from elevation 1,584 to 1,558 feet, was scaled to the
following slopes: from centerline to 10 feet downstream of centerline, the
slope was cut 1V on 1H; from 10 to 95 feet downstream of centerline, the slope
was cut on a 1.25V on 1H and from 95 feet to 168 feet downstream of
centerline, the slope was cut of 1.5V on 1H. The scaling was accomplished by
drilling on 2-1/2 foot centers and blasting with 40 percent gelatin. After
the scaling, there remained no near-vertical faces greater than 3 feet high.

See Photo 13.

5.03 Excavation.

5.03.01 Dam, Right Abutment. The right abutment consisted of a

reddish brown highly fractured schistose greenstone with occasional dikes of
highly weathered light colored granite. After removal of 6 to 8 inches of
residual soil, the foundation area for the core zone was cleaned with air and
prepared for grouting. The combination of fracturing and weathering left a
somewhat irregular foundation surface, with local relief varying from 6 to 12

inches. Although some higher slopes in the rock surfaces were present,




usually along infrequent shear zones, a minimal amount of excavation was
necessary. After the overburden was removed to suitable bedrock, the surface
was cleaned with high pressure air to prepare the surface for grouting. See
Photos 14 through 18 for views of material exposed by the right abutment

excavation.

3 5.03.02 Dam, Left Abutment. The left abutment consisted of highly

fractured schistose greenstone with a few small dikes »f intrusive rocks.
Remnants of Tertiary volcanic breccia were plastered on portions of the
greenstone bedrock. This material was removed by hand labor using picks and
jack hammers or treated with mortar or dental concrete as necessary before any
fill material was placed. The materials removed from the abutments to
elevation 1,558 feet were classified as abutment excavation. Again the
bedrock surface was cleaned with high pressure air to prepare the surface for
; grouting. See Photos 19 through 25 for views of material exposed by the left -

Y : abutment excavation.

5.03.03 Cutoff Trench. The material excavated below elevation 1,558

feet was classified as cutoff trench excavation. The cutoff excavation

%’ consisted of excavating alluvial streambed material. Suitable excavation

3 materials were placed in zone III, the pervious zone of the embankment. The
bedrock surface exposed by the excavation was an undulating surface, with some
f areas having 2 to 4 feet of soft weathered material. The bedrock consisted of
highly fractured blocl v schistose greenstone with a few small intrusive

dikes. These materials are very similar to the abutments but are highly
sheared and brecciated. Most of the jointing and foliation trends in a north

to northeast direction. Heavy equipment used in the excavation of the cutoff
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trench and the weathered condition of the bedrock resulted in some over-
excavation resulting in a relatively uneven surface. In depressions where
densification by rolling of core material was not possible, the areas were
filled with dental concrete. Heavy rains that occurred during and after the
excavation of the cutoff trench caused ponding of water in the excavation.
Water from ponding and local seepage was removed by sumping and pumping until
the foundation could be cleaned by blowing off all the loose material with
high pressure air and removing the loose material with rubber-tired front end
loaders. This operation was required more than once in some areas when after
cleaning, the area became wet again or was submerged for several days.
Repeated cleaning was necessary to prepare the surface for grouting. One high
rock knob, at Sta. 28+25, was drilled and blasted. This was the only drilling
and blasting required in the cutoff trench. See Photos 26 through 28 for

views of foundation rock exposed in the cutoff trench.

5.04 Qutlet Works. The excavation of the outlet works near the toe of
the left abutment and dam Sta. 29+25 commenced after the core and transition
zones were stripped of overburden to streambed elevation 1,558 feet. See

Photos 29 through 40.

5.04.01 Intake Tower. The intake structure and retaining wall are
located at Sta. 53+92 on the upstream portion of the outlet works. The east
side of the retaining wall was notched into the bedrock. The notch was
excavated by controlled drilling and blasting, however, because of the joint
pattern of the rock, there was a slight overbreak. After the retaining wall
was constructed, the space between the rock and conduit was backfilled with
selected silty sand and compacted by hand held power tampers. See Photos 30

and 31.
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5.04.02 Outlet Conduit. The outlet structure was constructed on

fractured greenstone from Sta. 53+92 to 50+85. During the excavation from
Sta. 50+85 to 48+10, alluvium and highly weathered and sheared greenstone were
encountered which had been eroded deeper than the invert for the structure.
These materials were overexcavated to remove compressible material from the
base of the ocutlet conduit structure. The area overexcavated was
approximately 275 feet long with a maximum depth of overexcavation of
approximately 15 feet. The area overexcavated was cleaned and backfilled with
concrete to form an incompressible and impervious foundation for the outlet
works conduit. At Sta. 47+U1, a cutoff for the energy dissipator was line
drilled to 3 feet, trimmed with air hammers and backfilled with concrete. A
section of the outlet works east wall, between Sta. 50+50 and 52400 was line
drilled on 12 inch centers to 8 foot depths; every other hole was loaded with
40 percent gelatin. The results of the blasting provided a relatively smooth
sound wall. See Photos 29 through 40. A D-9 dozer and Gradall was used for
removal of material in the excavation for the outlet conduit. See Plates 19

through 21 and 46 through 49,

5.05 Dike No. 1. After removing the top few feet of soil, the exposed
bedrock consisted of highly fractured reddish brown to a drab green schistose
greenstone. No scaling was necessary to flatten the slopes before any surface
treatment was done. After the s0il and approximately 2 feet of weathered
bedrock was removed, the surface was blown off with high pressure air to

prepare the surface for grouting. See Photos 41 through uli,
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5.06 Dike No. 2. After removing the top few feet of soil and weathered
bedrock on the right abutment, the exposed bedrock was highly fractured and
was similar to that of Dike No. 1. No further excavation was required. The
surface was blown off with high pressure air to prepare the surface for

grouting. See Photos 45 and Ué6.

5.07 Spillway. The spillway was excavated through steeply dipping thinly
bedded schist, blocky greenstone and occasional hard lenses of quartzite. The
material excavated was not suitable for fill in the embankment and it was
wasted. The excavated materials were placed upstream of the spillway,
extending the approach apron. Most of the foliated bedrock trended about 30°
northeast with dips between 70-90° to the north. The right (west) wall of
spillway between Sta. 19+70 and 22450 started slaking soon after exposure to
the air and was cut back on a somewhat flatter slope. The excavation of the
left (east) wall stood up well at a 2V on 1H slope. A relatively trapazoidal,
510 foot long trench at least 5 feet wide on top and approximately 3 feet wide
at the base by approximately 5 feet deep was excavated for construction of the
sill across the spillway crest at Sta. 18+00. The excavation of the trench
was accomplished by line drilling with holes on 1-foot centers along the
centerline of the sill., Every other hole was loaded with 2 to 1-1/2 inch by 3
inch long sections of 40 percent gelatin, with stemming material separating
these sections. After shooting, the broken rock was removed with a backhoe
and trimmed with air hammers. The excavation for the sill provided a
satisfactory surface for placing concrete. The sill controls erosion of the
spillway invert and sides. The notch on the right (west) wall was excavated
with a Gradall for the right sill wall. The much harder rock on the left wall

had to be drilled and blasted. The cut did not break out well because of the
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complex joint pattern. The excavation was formed and backfilled with
concrete. The sides of the sill were constructed to a 13-foot height.

See Photos 47 through 56. See Plates 16, 17, 18 and 50 through 56.

5.08 Bypass Spillway Channel. The excavation of the bypass spillway
channel was routinely accomplished using a heavy duty dozer and a rubber tired
backhoe. Occasional blasting was required. See Photos 57 and 58 and Plates

22 and 23.

VI. FOUNDATION TREATMENT

EMBANKMENT

6.01 General. After each segment of the foundation of the dam was
excavated, the bedrock surface within zone 1 and an additional 12 feet
upstream and downstream of zone 1 was cleaned of loose material using high
pressure air hoses. Geologic features of the bedrock surface were then
mapped, and a concurrent foundation drilling and grouting program started.
The specified grouting program, which consisted of a U40-foot spacing of holes,
was fundamentally a foundation proofing program or an extension of the design
investigation to assure that no pervious zones or voids crossed the
foundation. In general, foundation conditions that were exposed and as
drilled for grouting were essentially as anticipated during design. All
excavations inspected showed rock of ad ., (e quality and competence for the
foundation of a dam of the size and purpose of Cave Buttes Dam. The grouting
commenced 23 January and was completed 15 August 1978. There was a delay of
nearly a month due to a period of high rainfall. At total of 222 grout holes

were drilled and grouted near the center of the core zone, forming a single
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line curtain with numerous additional grout holes drilled off the line. The
holes ranged in depth from 8 to 75 feet, and were EX size with the exception

of 3 NX size exploratory grout holes. See Plates 57 and 58.

6.02 Right Abutment. The foundation treatment on the right abutment

between Stas. 10+00 and 13+50 consisted of drilling and grouting 13 EX holes
and a NX exploratory hole for a total of 507 feet. Eleven holes were drilled
on 40 foot centers along the centerline of zone I core material, with hole

No. 53 bracketed about 10 feet on each side because of the amount of grout
used. Total grout take in hole No. 53 was U-3/84 sacks of cement at mixtures of
3:1 and 2:1 at a pressure of 10 psi. The average grout take for all holes in
the right abutment was 0.06 sacks per linear foot of hole. The rock within
the core zone was then mapped, see Plates 25, 26, 57 and 58. All loose rock
material, grasses and roots that had accumulated since the grouting were
removed. Shear zones and open joints were treated with a sand-cement mortar
mixture. Overhangs were removed and larger depressions were filled with
dental concrete. The core zone of the right abutment above elevation 1,558
feet was closely inspected, mapped and photographed at each five foot
increment, before and after foundation treatment. No embankment material was
placed before each increment was approved for adequacy of treatment by the
project geologist. When required, the abutment was again air cleaned prior to

placing embankment material. See Photos 59 through 62.

6.03 Cutoff Trench (core trench). The foundation treatment of the cutoff

trench between Sta. 13450 and 29+00 consisted of drilling and grouting 150 EX
holes and one NX exploratory grout hole; a total of 5,905 feet of drilling. Of
this drilling, 106 holes were drilled along the centerline of zone I, core
material. The line of grout curved downstream approaching the abutments.
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L Distance from the centerline of the dam was approximately 42 feet across the
mid-portion of the valley. Forty-five additional holes were drilled to insure
sealing of potential problem areas where surface fractures were more frequent,
especially in the vicinity of fault gouge, breccia and surface seeps. Where
required, the spacing of the grout holes within the cutoff trench was reduced
to 20 foot centers after pressure tests on some of the holes indicated an
anomalous water versus grout take. There were no significant changes in grout
take and it was, therefore, concluded that the foundation was tight. The
average grout take for all holes in the cutoff trench was 0.05 sacks per foot
of hole. After the grouting was completed the area was mapped, see Plates 27
through 35, 57 and 58, The area was again cleaned by blowing off the loose
earth and rock with air. Larger depressions, where the densification of the
core material with rubber tired rollers was not possible, were filled with

dental concrete. S3Smaller areas and open joints were filled with mortar. This

treatment consists of filling small depressions or surface irregularities to
prevent seepage between the rock formation and the zone I, impervious
material. Then rolling with the rubber tired equipment would fill voids and
small cracks with the clayey, plastic material and achieve the desired
compaction required of the initial fill. The initial fill placed was wet of

optimum. See Photos 63 through 77.

6.04 Left Abutment. The foundation treatment on the left abutment

between Stas. 29+00 and 32+50 consisted of drilling and grouting 15 EX holes
and one NX exploratory grout hole for a total of 670 feet. TFourteen holes
were drilled on U0 foot centers along the center line of zone I, core
material, with hole No. 32 bracketed about 10 feet on each side, because this

U0-foot hole took 30-1/3 sacks of cement. The rock foundation was tight, as
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the take of the other holes ranged from O to 4-1/4 sacks or an average of 0.08
sacks per foot of hole. The 60 foot exploratory NX grout hole, D-36, took
1-2/3 sacks. After the grouting was completed the area was mapped. See
Plates 3b, 37, 38, 57 and 58. Final preparation of the abutment included
removing all material that was loose or, in the opinion of the project
geologist, could break down when wet. All vegetation that had grown on the
surface since the grouting operation was removed. Where necessary, irregular
surfaces were cut back, shear zones and open joints were cleaned and fillead
with a sand-cement mortar and larger depr~ssions were backfilled with dental
concrete. As for the right abutment, the core zone of the left abutment was
closely examined, mapped and approved for each five foot increment and
photographed for record of the foundation treatment, This was all completed
before any embankment material was placed on the rock surface. See Photos 78

through 83.
QUTLET WORKS

6.05 The foundation treatment of the Qutlet Works consisted of drilling
and grouting 8 EX holes, 4 holes 10 feet apart on both sides of the conduit,
measured both upstream and downstream of the centerline of the core zone. The
purpose of this drilling and grouting was to prevent possible seepage paths
developing between the rock and the concrete backfill of the conduit. The
area was tight, as it took only U-1/4 sacks of cement for a total of 175 feet of

drilling. See Photos 84 and 85. See Plates 19 through 21 and 46 through 49.
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DIKE NC. 1

6.06 The foundation treatment for Dike No. 1, between Stas. 33+60 and
42+40, consisted of drilling and grouting 25 EX grout holes, a total of 584
feet. Twenty-three holes were drilled on 40 foot centers along the centerline
of Dike No. 1 and two additional holes bracketed hole No. 2, approximately 10
feet on each side. These extra grout holes were drilled because of the 6-2/3
sacks of cement used in the 25 feet of hole No. 2. The average grout take for
all grout holes was 0.04 sacks per foot of hole. The rock foundation was
tight. The only problem encountered, was the surface seeps, caused by the
fractured rock formation and the near surface caving conditions in most of the
holes. This condition was resolved by puddling grout at the surface to seal
the surface fractures. The holes were filled to the ground surface by hand
and the pipe above ground surface was cut before embankment fill was placed.
The relief of the rock surface was so gentle, that only one small area on the
right side of the dike (Sta. 35+50) required treatment with dental concrete.

See Photos 86 and 87. See Plates 11, 12, 13 and 39 through 43, 57 and 58.

DIKE NO. 2

6.07 The foundation treatment for Dike No. 2, between Stas. 51+00 and
53+30, consisted of drilling and grouting 7 EX holes for a total of 175 feet.
These holes were drilled on the right abutment of the dike and spaced 40 feet
apart using a total of U sacks of cement for an average take of 0.03 sacks per
foot of hole. This indicated that the formation was very tight. No further
surface treatment was necessary other than recleaning the surface with high
pressure air prior to placing embankment material. See Photos 88 and 89. See

Plates 15, 44, 45, 57 and 58.
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Spillway

6.08 The trench excavated for the control sill provided a satisfactory
rock foundation for placing reinforcing steel and concrete. The sill with the
side extensions at each end are expected to maintain the cross section

required. See Photos 90 through 94. See Plates 16 through 18 and 50 through

58.

Bypass Channel.

6.09 No foundation treatment was required for the bypass channel.







Photo T Center outlet of Cave Creek Dam. Lake elevation is
1,027 feet; release of 500 cfs.

1 Mar 78

Photo 2 Outlet Works centerline, upstream from centerline of

dam. Ponds from recent rain.
1 Mar 78




e 0 Tt

NPTy

Photo 3

Photo 4

Diversion of water through construction,
toe of right abutment, upstream of center-
line of dam.

17 Jan 78

Diversion of water through construction,
toe of right abutment, downstream of
centerline of dam.

17 Jan 78




Photo 5 Diversion of 1500 cfs along toe of right
abutment., View is up channel to the north,.
2 Mar 78

Photo 6 Diversion of 1500 cfs along toe of right
abutment. View is down channel to the
south.

2 Mar 78
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Photo 7

Core trench. Look-
ing cast from top of
diversion dike. Con-
tractor trving to
remove water from
trench.

21 Mar 78

Photo 8

Core trench. Look~
ing west. Contractor
trying to drain water
accumulated from rain
and seepage.

21 Mar 78
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Photo 9 Slight seep at elevation 1,538+ in downstream part
of cutoff trench, near right abutment.
19 Oct 78

Photo 10

Seep in bottom of
cutoff trench at rock
knob, Sta. 27+50.
12 Julv 78 |
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Photo 11
Downstream side of
cutoff trench, Sta.
21+05. Salt cedar
growth along seepage
at top of bedrock.
Iy Julvy 78
) Photo 12
= Cutoff trench.
¢ ; Drainage ditch along
- downstream toe of
' trench.
b, ; 6 Apr 78
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Photo 13 Right Abutment. View downstream of toe along diver-
sion ditch. Scaling is completed; 1V on 1H in core

zone and 1.5V on 1H in downstream zone II.
4 May 78
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Photo 14 Cave Buttes Dam, right (west) abutment.
16 Jan 78
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Photo 15 Cave Buttes Dam, right (west) abutment area of

downstream zone II.
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16 Jan 78

Photo 16

Right abutment.
Drilling holes on
2% foot centers
for scaling.

25 Jan 78




Photo 17

Right abutment.

Holes drilled on 2%

foot centers for

scaling using 407%

gel. Downstream

zone II, elev. 1,56704.
25 Jan 78

Photo 18 Right abutment. View looking west during
early stage of cleaning operations.
17 Jan 78
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Photo 19 Left abutment. Approximate centerline of
zone I foundation from near top of dam.
20 Dec 77

AL

Photo 20 Left abutment. Contact between zone I and zone II
foundations. Dental clean up between elevations
1,565 and 1,570.

31 Oct 78

43




Photo 21 Left abutment. Upstream side of zone I foundation,
elevation 1,575 to 1, 585; removal of fragmented
rock in well-cemented sandv matrix.

31 Oct 78
~q Photo 22
ﬁ Left abutment.
"] Cleaning completed
i

in upper part, cen-
ter of zone I found-
ation.

16 Jan 78
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Photo 23

Left abutment.
Cleaning completed
in upper part,
center of zone I
foundation.

16 Jan 78

Photo 24

Left abutment.
View east along
centerline of dam.
Presplit holes can
be seen in hard
rock of outlet.

21 Mar 78




Photo 25

Left abutment to
distant right abut-
ment. View of cut-
off trench. Grout-
ing in center at
Sta. 23+20.

4 May 78

Photo 26

Cutoff trench.
Cleaning by high
pressure air be-
fore grouting.

24 Apr 78
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Photo 27

Cutoff trench.
Cleaning by high
pressure air be-
fore grouting.

24 Apr 78

Photo 28

Cutoff trench near
base of right abut-
ment. Mr. Hadsall
standing on last
grout hole drilled,
3 more left to drill.
12 July 78
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Photo 29

Outlet Works.
View north from
downstream of energy
dissipator site.

21 Mar 78

Photo 30

Outlet Works.
Centerline view
upstream toward
intake site.

15 Feb 78




Photo 31

OQutlet Works.

Sta. 54+00, cut for
retaining wall of
intake.

15 Feb 78

Photo 32

OQutlet Works.
Intake retaining
wall and conduit,
Sta. 53+92.5.

4 June 78




Photo 33

Outlet Works, down-
stream of centerline
of dam. Stakes are
on outlet centerline.
Drilling is for pre-
splitting along side
wall.

15 Feb 78

Photo 34

Outlet Works.

Base for conduit.

View downstream

from Sta. 51+50.
21 Mar 78
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Photo 35

Outlet Works.
Setting conduit,
view upstream from
outlet Sta. 51+50.
6 Apr 78

Photo 36

OQutlet Works.
Same as photo 35
except view is along
the west side.

6 Apr 78




W
OIS SR TYRNERT T ATATXWL TR e s o R s R P . . .
N - i . i - . iR » HETRLY.]

Photo 37 E

Outlet Works.
Sta. 50+00 after
cleaning and before
setting forms for
backfilling with
lean concrete.

24 Apr 78

» Photo 38
E

‘ OQutlet Works.

k) Excavation for

# outlet wall, down-
¢ stream of energy
4 dissipator.

g 21 Mar 78
4
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Photo 39 Outlet Works. Portion of concrete backfill near
Sta. 50+00 to restore proposed foundation grade.
4 May 78

Photo 40 Outlet Works. Downst r-am portal and excavation for
outlet channel.

I Nov 78
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Photo 41 Dike No. 1, looking east.
16 Jan 78
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Photo 42 Dike No. 1, looking east.
16 Jan 78
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Photo 43 Dike No. |, right side.
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Photo 44 Dike No. 2, right abutment.

16 Jan 78

16 Jan 78
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Photo 45

Dike No. 2.
Right abutment,
view west from
Sta. 54+00.

21 Mar 78

Photo 46

Dike No. 2.

Right side after

excavation half

way up abutment.
4 May 78




Photo 47 Spillway. Upstream right (west) side. Excavation
by ripping with localized blasting.
4 May 78

Photo 48 Spillway. Upstream right side, approximately 15
to 18 foot cut in center area.
4 May 78
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Photo 49

Spillwayv.
kipping to
excavate schist
hedrock.

6 Apr 78

Photo 50

spillway.
View downstream,
CP drill working
on blast hole.

6 Apr 78
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Photo 51

gpillway.

cut. Spli

Final
t spacing

drilled on 1-foot

centers.

7 apr 78

Photo 52 spillway crest, excavation for sill. View looking

west.
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16 Mar 79
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Photo 53 Spillway crest. Left (east) wall after cleaning to
remove loose rock; overbreak is at notch for vert-

ical extension of sill.
1 Mar 79

Photo 54 Spillway crest. Right (west) wall, excavation for

end of sill and the vertical extension.
7 Mar 79




Photo 55 Spillway crest, Sta. 18+00. Drilling holes 5 feet
deep on l-foot centers for controlled blasting of
sill trench.

8 Dec 78

Photo 56 Spillway crest. Controlled blasting for sill trench.
' Charges are set in alternate holes which are line
drilled on 1-foot centers to 5 foot depths.
8 Dec 78




Photo 57 Bypass channel.

Photo 58 Bypass channel.
for blast holes.

View looking upstream.

13 July 79

Looking west along crest.

Drilling

13 July 79
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Photo 59 Right (west) abutment. View upstream of foundation
treatment between elevations 1,540 to 1,550.

27 Oct 78

Photo 60 Right abutment. Detail of dental and mortar treat-
ment between elevations 1,540 to 1,550.

27 Oct 78
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: Photo 61 Right abutment, foundation treatment. Dental con-
‘ crete and sand-~cement slurry grout. Looking down-

stream, elevation 1,550.
1 Nov 78

Photo 62

Right abutment.
Drilling grout
holes.

12 Apr 78

64

D ST e+ i - -
- - - C e v o




e

Photo 63

Cutoff trench. View east toward left abutment.

Clean up and grouting in bottom of trench.
4 May 78

Photo 64

Cutoff trench.

Drilling grout hole.

Water puddle is from

drilling operations.
4 May 78
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Photo 65

Cutoff trench,
west side. CP
drill on grout

riwiéi;}g'*'. ) v hole location.
e y A 14 June 78

Photo 66

Cutoff trench.
Dental concrete
at Sta. 14+50.

19 July 78




et
b Photo 67 Cutoff trench. Dental roncrete on upstream side

: between Stas. 18+50 and 20+00.

8 Aug 78

¢ 5 Photo 68

. Cutoff trench.

¢ Dental concrete at
&

Sta. 24+82, down-
stream from grout
curtain.

12 July 78
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Photo 69 Cutoff trench. Grouting to cut off seepage at
3 Sta. 28+50.
- 8 Aug 78
4 Photo 70
3
i Cutoff trench.

Placing dental
concrete.
19 July

e
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Photo 71

Cutoff trench.
Placing dental
concrete.

19 July 78

Photo 72

Cutoff trench.
Dental concrete
and slurry grout
near Sta. 27+00.
Start of core mat-
erial placement.

8 Aug 78
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Photo 73
: Cutoff trench.
’ Slurry grout and
dental concrete.
19 July 78
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Photo 74 Cutoff trench. Foundation treatment at elevation
' 1,550 to 1,560, below outlet works.

28 Oct 78
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Photo 75 Cutoff trench.

Foundation treatment at elevation
1,550 to 1,560, below outlet works.

View is to
the immediate right of photo 74.

28 Oct 78

Photo 76 Cutoff trench. Rock surface near right abutment.
Water seep found during cleaning before grouting.

22 June 78
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Photo 78 Left abutment, foundation treatment. Elevation
1,565 to 1,570; downstream edge of zone I foun-
dation in near right edge of photo.

31 Oct 78

Photo 79 Left abutment between elevation 1,550 to 1,555.
Foreman and crew mixing mortar and pea gravel con-
crete from dry pre-mixed bags for use as slurry
grout to fill holes and deep fractures.

23 Oct 78




Photo 80 Left abutment. F

oundation treatment in core zone

between elevations 1,550 and 1,560.

23 Oct 78

Photo 81 Left abutment.
elevation 1,565.
zone II contact.

Dental concrete above outlet at
View is upstream at zone I -

18 Oct 78
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Photo 82 Left abutment. Grout hole No. 6-63 at Sta. 29+09.

Material is well cemented gravels and cobbles.
8 Aug 78

Photo 83 Left abutment after cleaning and during grouting.
8 Aug 78
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Photo 84 Outlet channel. View upstream toward beginning of
of channel. Footbridge, energy dissipator and
skyline of embankment at elevation 1,595.
11 Dec 78

Photo 85 Outlet channel. View downstream toward end of
conduit, energy dissipator, bridge and beginning
of channel. Camera point is on embankment at
elevation 1,595.

12 Dec 78
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Photo 86

Dike No. 1. CP
drill setting pipe
for grout holes in
the zone II area.
25 Jan 78

£ Photo 87
. Dike No. 1.
e Pressure grouting
with neat cement

: grout.

. 3 Feb 78
1

77




Photo 88 Dike No. 2. Elevation 1,650, west abutment. View

looking east.
7 May 79

Photo 89 Dike No. 2. Elevation 1,650, west abutment. View

looking east.
7 May 79
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; Photo 90
Spillway crest.
Setting steel in
trench for sill.
28 Mar 79
&
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Photo 91 Spillway crest. Placing concrete in sill.
9 Apr 79
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Photo 92 Spillway crest. Concrete in place along sill.
View looking west.
10 Apr 79

Photo 93 Spillway crest. East end of silil, some steel for
upright extention but no forms through overbreak.
10 Apr 79
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_ Photo 94 ¢nillway crest. Steel set for upright extension
i ol sill.
) 10 Apr 79
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uﬂ g/ 313710 36 5 nord mosu e green metoigneous rock (groenstene)
o= 37 510582
N~ - . -

Ruecovery

Ba sy o
Tcrober 374

D-24v
20 Eor 6358 NCC 699%) B
] BASEMENT COMPLEX  Pale to dark green. folioted asta.gnecus
rock (chiorite rich schegt) soft Yo herd. Nighly eeothe
hered 1o 7' occascoma! tntervels
of hord musive roch (greanstone} or quartxzite feliation dips
@ostiy 450 55 ceiotive to Mole oiterneting chisrite -rich
and carbonale rich layers slickensides occur occesionally olong
the fotiations . talc schist interval 32 2710 32 8°

368 _ 7 L
878 % Core Recovery
October 1974
D-25u
00" £y (6819 NI 75%)

BASEMENT COMPLEX  Green. foiiated aetargnaous rock (chior:te-
r1eh 3chist ) fine greined. sederoteiy soft 1o mederately herd.
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US ARMY ENGINEER DISTRICT

IR

LEGEND

Qal Quaternary —Recent Alluvium:Streambed,

flood plain and unconsolidated valley fill deposits;
clay,silt,sand,gravel, cobbles and boulders,generally
unconsolidated but occasional cemented intervals and lenses.

0000 Qoal Quaternary-0lder Alluvium:Terrace,slope

852,08, wash deposits and talus debris,clay,silt,sand, gravel,
cobbles and boulders;partly consolidated valley fill
with consolidated intervals and {ense of cementéd materials

Qtb Quaternary or Tertiary- Basalt:dark gray

or black to reddish brown, fine grained, dense to
vesicular;commonly vesicular and vuggy, hard and blocky
to brecciated,occasional layers of ash,scria, tuff and
tuffaceous agglomerate.

> ao QTt Quaternary or Tertiary-Tuff Agglomertic tuff

»as and tuffaceous agglomerate:Light brown to huff,soft to
hard,angular to subangular clasts of green metaigneous
rock and dense to vesicuiar basalt to 3z inches maximum
diameter in a fine grained,well cemented tuffaceous matrix,
material becomes more agglomeratic with increase in depth.

9r QTi Quaternary or Tertiary intrusive rocks: Includes
5375 A pods, lenses and dikes of“younger”granite and a few

dikes of various intrusive rocks.They are identified
individually on the plates using a scale of 1 inch=10 feet
No specific age dates are availahle for any rock in this
group.

Gr Precamhrian-Granite and granocliorite:medium

to fine grained,contains inclusions of basement rocks.
hard but highly fractured and blocky, partly weathered on
fractures.

n B.C. Precambrian - Basement Complex : g:ay green toe dark green.
7719° metaigneous rock,soft to hard fine grained alternately
sthistose and massive,closely fractured, but mostly along older
recemented fractures, Iocally meta-andesite, gst=greenstone.

= 46 60° Fault ,showing dip,dashed where approximate, dotted
where existance is uncertain.Long arrows show relative

0 movement.

» /./ Fc')‘lnatlon,srike and dip (in degrees), vertical,strike
shown.

19

» /" Joints,strike and dip (in degrees) ,vertical, strike

shown.

‘e’ Contoctbeq
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L Li
p
D,zéu p-36

o U i
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:}core loss A
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LEGEND (Cont.) LEGE
pntoct between alluvium and bedrock types (Plates 3 and 4) Grout hole detail
collar of the hol
6-93 Grout holes,vertical,inclined,EX size plug bit used. 2 ;
b ' - : plug 5 number is number
a left side number
Length of grout and caore hales are horizcmtalu . the stage was gro
projection of the true length (Plates using 1 =10 scale.) 20 o(‘/"' of cement placed §
36
GENE
Diamond core holes,vertical and inclined, NX size. 40 . Grout heoder
ckbit Portion of core hole not cored (used tri-cone rockhit) @ N Pipe,holes dr
number of discontinuities to place a
loss Approximate interval of core loss (inbedrock intervals only) spaced grout hole locotions, inclinati
in field, mix ratios (woter to cement)
v Water Pressure Test only during surface leaks or large ta
]7/} Pressure test,accomplished using single packer
5 f//// Depth,number of feet helow collar of hole. 2. Grout hole lengths shown in
5 j’//// PS1,Pounds per square inch (water pressure) true length. Apparant dip of grout hot
' ; GPM,gallons per mipute water loss by stereonet. See Plates 57 and 58 f
N0 oSS! No test,interval not tested
7%, No loss,no water loss at pressure shown 3. Geology for Plates 25-56 ma
7/) Packer leaked,water teaked around packer. January through August 1978. Geology
0 of 1970 through 1975. i
4. For location of all diamond d
Diamond core drill holes (shown on small See Plate 4. See Plates 6 and 7 for ¢
scale section) inclined and vertical,dashed location of profiles or sections A-A §
4/050" where projected. See Plate 5 for geologic sections.
D-Se Diamond core hotes,inclined and vertical (on small scale plan)

5. See Plates 25-56 for plan sho
geology mappedin |978.

6. The term "greenstone” represe
rock,even when brilliant red or yellow:
are seen.

7. Soil classification on geologi

Large scale items used on Plates with 1"=10" scale

¥ - Contact between alluvium and bedrock or types of each,
hachured where gradational.
Fault or shear zone,dashed = approximate location,

4 4 dotted concealed,? - existance uncertain, 8. Data on engineering characteri
b(,.}?\‘v’ 1-8%range of thickness,g¢b-gouge and breccia, condition of foundations composed of ¢
© 9/ (r¢g-color is red and green, (brwn)=hrown(y)-yellow, etc, emplacement of.embonkments,overburdcl
/‘;‘\\\ Joints (strike and 50°dip), (strike and vertical) (sheeted, are presented in Phase IL, Part I of ti
A0 strike,40°dip, spaced 2-8"apart, average spacing 5 inches)

Point of surface leakage of grout

— -y Location of surface treatment with slurry
grout or dental concrete.

=il 9r Granite dikes C55w lenses £33 or pods,




CORPS OF ENGINEERS

) LEGEND (cCont.)

(Plates 3 and 4) Grout hole detail ground surface and

_ ) 2 collar of the hole at top,right side

size plug bit used. I3 number is number of sack placed in the stage,

left side number is drilled depth of hole when

) horizqntal“ ’ ) 0 y the stage was grouted,circle shows total sacks
ates using 1'=10 scale. (4 4" OF cement placed in the hole as neat cement grout.
GENERAL NOTES
nclined, NX size. 40 @ l. Gfouf header was connected directly to the grout
PiP€,holes drilled at angles to intersect maximum

d (used tri-cone rockbit) . o
number of discontinuities to place a more effective grout curtain, split

(inbedrock intervals only) spaced grout hole locations, inclinations and direction were determined
in fmld,mix ratios (water to cement) were thin (5.1 to 7.1) , thickened

t only during surface leaks or large takes.
ng single packer

lar of hole. 2. Grout hole lengths shown in plan are horizontal projections of the
iter pressure) true length. Apparant dip of grout holes on profiles or sections determined
0SS by stereonet. See Piates 57 and 58 for grouting data.
ure shown 3. Geology for Plates 25-56 mapped summer 978, grouting was done
und packer, January through August 1978. Geology on Plates 3-23 from investigations

of 1970 through 1975,

4. For location of all diamond core holes of 1970 through 1975,
m on smal | See Plate 4. See Plates 6 and 7 for geologic logs. See Plate 3 for
irtical, dashed location of profiles or sections A-A through D-D,of section E-E See Plote 4.
See Plate 5 for geologic sections.

vertical (on small scale plan
vd ( plan) 5. See Plates 25-56 for plan showing grout hole locations and

geology mappedin 1978.

%= 10" scale 6. The term 'greenstone” represenis the green massive metaigneous
rock,even when brilliant red or yellow shades resulting from iron oxides

vd bedrock or types of each, are seen.

'_ approximate location 7. Soil classification on geologic logs are visual.

mce uncertain, ' 8. Data on engineering characteristics of overburden materials,

»gouge and breccia, condition of foundotions composed of overburden moterials, data on

N, (brwn)=brown(y)=yeliow, etc. emplocement of embaonkments,overburden excavation and instrumentation

,(strike and vertical) (sheeted, are presented in Phase IL, Part I of the G.D.M.

part, average spacing 5 inches) GILA RIVER BASIN

‘ NEW RIVER AND PHOENIX CITY STREAMS, ARI ZONA

ge of grout CAVE BUTTES DAM

patment with slurry LEGEND AND GENERAL NOTES

te.
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DAM FOUNDATION GROUTING SUMMARY

"REMARKS' CODES AND NOTES

REMARKS

1. Hole caving.
2. No pressure test due to excess surface leaks.

3. First stage tight (less than 0.5 GPM take during
pressure test), deferred grouting to next stage.

4. No pressure test at stage indicated.

_ 5. Slight water seepage from nearby surface cracks
P during pressure test.

6. Slight grout leak at surface in area near hole,
unless location otherwise stated.

: 7. Water and grout from nearby surface cracks
| during grouting.

4 { 8. Grouting done through wash rods and then
. ‘ through nipple.

9. Hole tight, filled with thick grout mix by hand.

1. Offsets are measured left (upstream) of dam
centerline, except where otherwise indicated.

2. Pressures are measured at hole collar (1 to 2
feet above the ground surface).

3. K values are measured to the nearest 0.1 ft./day.

4, Holes 92A through 93D (7 holes) were contact
grout holes behind the concrete plug in the
outlet conduit.




ki
S oy [ w/1-1[ 0% T°1 [8°£11[84/61/%]0%-0C
1'9 [ oz [€/e 0c |9 €% 18L/%1/%]02-0 MO8S 08 S°%091 | 1707 SL+21 | 0S
1°6 0% lz/1-1] 0% [9° €76 [8L/61/%|0%-0C
1:6
-1:6°6¢ | 0C |€g/1-1] O2 2°1 198 8L/%1/%[02-0 MO8S £8 “S191 16°91 9€+71 6%
1's 1 oy [€/1 0% 0 0_I8L/61/%[0%-0C
1°6 | 0¢ w/1 0¢ 0 0 BL/y1/%;07-0 M%8S 48 S 0291 10°S1 L6+11 8%
1°6 1 0% [ %/1 oY% 0 0 [BL/61/%{0%-0C
1'6 | 02 /1 10T | S 9°¢ 8L/%1/%]02-0 MOSS 98 ‘€291 111 19+11 LY
s 0% 1 ¥/1 oy 0 0 [8L/61/%[0%-0T
1:s 114 w/1 o¢ 0 0 [8L/%1/%[02-0 M £8 6 8291 T10°6 OE+11 9%
1:6 O% | %/€-1[ 0% [0°T {¥'S118L/61/%[0%-0Z
1:6°Y
-1:9 02 [e/1-11 0z | LT {9 c1igL/n1/%{0z-0 M0sSs 08 6'8e91 | 16701 S8+01 | S%
1:S oy |¢/1 oY |z 1°¢ [8L/61/%]0%-0C
1"
~1:6°% | S1 £/1-2] S1 1°¢ |2°S1 |8L/%1/%|02~0 MGLS %8 G'9%91 | 10°9 99401 | %%
1°S O% | %/e-cj oy [ L [s°11 BL/61/%]0%-0C
1:6
-1y 0z j€/1 0¢ 1°1 |2°8 [BL/%1/%{0Z-0 M£9S £8 § 7991 1%°2 90+01 £h
INIWLNEY LHOIY
(/) (198) ] (e80q) | (198) | Kop/ 3| (wdB) (-dep) ("dep) 3 moud NOIivViS .
S Xtm |ssaua: 3nvi |ssawe| ¥ | mois Su»»:«oa..o H1d30 T R u....u....n.. 138440 nvo on
BNILNOND ONILSIL JUNSEINS -uvae 11w * NOIL¥I0T 370K 10w

AHYAWWNNS ONILNOHY NOILYONNO4 — VYNOZI¥Y WVQ S311Nn8 3AVD




R AN
KqIeou woxy —*% T°F Y ORLVIAGE T LT @™y BI//T/Y| -0 Jd8N Y CTOET 1607 1 60+9T 174
%7 0¢ Tv/¢ [0} 4 0 0 L7917 Ot =0 ATLS 4 TI9ST AR 0252 Jol
1:9 0s 0 % 0 0 BL/L179] SL-0S
1:%°% 14 0 14 0 0 B8L/91/9] 06-6C
1:9 ST 0 [ 0 0 BL/%1/9] SC-0 M9/S 44 $TORCT 1 8¢ Lo+t ol
16 L [\}4 (B [ 0 0 BL/LT]9]6C-0 aeTs 99 “TSST 16°ST 8L+t1 V6l
"¢ L | ¢% 0 [ %7 0 0 09-0¢
1:6°¢L 0z 0 S1 0 0 8L/L1/9] 0E-0 3118 €L G %661 T19°9¢ S9+£1 U8
1:6°L | 0T 0 S11 0 0 [B4/L1/1]ST-0 MITS 8/ "T6ST T9°6C | Co+ET 4%L
ddl JIOJINO
€ 1°6 0y 0°¢ 0% | 6° 0°€T {8L/%C/Y 0%-0 MIIN 08 “G9¢1 1%°6¢C 6L+t T 4
1°6 0t 0 ot 0 0 [|8L/7L2]%
1:6G ST fv/1 ST\ Y% L*1 [8L7S¢]Y% S1-0 M 1L S 97¢T T17°8¢ BCHT 199
1°1
[ -1°¢ 01 |%/E-% O£ | O°1 |T°6118L/%C/Y] 0%-0 MBON LL “C8S1 18° LT ¢+l 3
£ 1°6 S 1€/1-1 og 19 g 2 |8L/sc/m 0£-0 MOSN 0L $TE8%T 1879¢ [THT 2
1:6
£ IFl:¢ oYy |%/1-1 0% 16° G'ge [8L/9/Y 090 MG8S Ll G°Z6S1 TL°9¢C LO+ET 16
(o/m) (186) | (o8oq) [ (19d) [kop /"4y |(wdE) ("8ep) ("hep)
R xim  |'ss3wd| 3wvi |ssawd| w | morg [O3LNONRY L o om {wonaww| (0% .wuah_u_.ﬂ ..ou.ﬂ.pu ‘on
oNILNOYD ONILSIL JuNEEING 3Lvo -wvie Maw| A3713 7o NOILV0T 370M 170m

AHVAWNS ONILNOHO NOILVAONNO4— VNOZINY WVQO S311N8 3IAVD




O {8L7%(/9 UZ-0 MEES 85 1% T7VC | 79T | OL .
v'% [8L4/91/9 S¢-0 MISN 9L “LEST TL°9C | TH9+%1 | VI/
S'¢ |18L/9¢/9 ST1-0 S 08 "8EST 19°9¢ I9+9T 7 9

U I8L/%¢/F5T-0 d99N 6% STBEST TO%E | LEF%7 i

£ 18I7%7/9 0C-0 188N 99 | STIEST TS T %E+%T | 1

01 9°¢t 18./92/9 S1-0 JLEN 8y SLEST 16°61 0tL+%1 1LL
1:2
L2 178 ST [E71-¢ STYO'Y 679 [BZ/7%¢73 S¢-0 d%9N He TIEST 19797 6c+7T | 131
19 ST [%/1-1 RS 0°1 [8L/%1/9 SZT-0 MZ9S 08 06T 12°9¢ 2Z+91 8L
19
~1-9 ST /T or T 717 L7979 ST1-0 4] 99 "6tsl T176T 0c+¥1 46
T8 ST 0 STT O 0 BI7%C7/9 S1-0 4505 0z STELST 19701 gT+57 )
19 T-8 Gi /1 G 0 0 IBL/%T]Y S1-0 dL9S ‘9 “6L6T T7°C1 LT+91 46/ '
eI d9vs I8
{qTesT woxy 7 FT°¢ ST T 9 0T [0°C [BI7TIT/Y ¢1-0 d4.0N 69 *8EST 10°¢ 0T+%1 (74
(o/m) (198 ) | (odoq) | (1s¢) |kop /1y | (wdn) (*8ep) (*8ep) 3 mous NOTLlvlS .
PR xtm  |'ss3ud| 3Iwws lssawe| w | mous oﬂ”HJ%o W1d3a o |Notiwn .>um..dh. 138430 wvo on
oNILNOY® ONILS3L JUNESIUM ' -uvie ow 3% NOILVD07 310M 30u

AHVAWNS ONILNOYHY NOILVYANNOS— YNOZIBY WVQ S311N8 3IAVD




Q ]
|
|
1:9 05 [v/1 SS 0 0 BL/60/9] 6L-06 r
1:9 oy {v/1 oY 0 0 B /80/9{ 06-5¢C
1:9 ST v/1 S1 0 0 BL/90/9]S2-0 === J13A "99S1 TL°¢¢ CL+61 \Z4
1:6 St e/ ST 1L 6°% BL/y1/9]5C-0 -— 3124 16 HHeT 17°¢t L 6+51 vy e
1% 0% |7/7 55170 0 L[79779] $L-0%
1:9 oL €71 Gt 0 0 [76179] 05-6¢
1:6 ST [e/¢ ST |17 £°s L79179[G6c-0 -———- 4194 T GT0HST 16708 TEHST 174
1:9
F1:6 Sl 0 St 0 0 BL/%1/9]$2-0 ———- J3e.. 1 6°8EGT 1€ " 67 AR A2 74 J“Hlv
1:6 0S [7/1 SS 0 0 L79179] GL-0G
1:6°¢
1Yy 1 X4 4 SE (v 1°L BL/S1/9]05-SC
1°¢
S Fu:e S1_je/1-2 01 1272 j1°21 BL/%1/9]62-0 === 3134 TLEST 1%°8¢ L6+971 9/
1°S S¢ Q S 0 0 £/51/9]652-0 - 3134 ‘GEST 1% °Z¢ 14491 V9L
19
FT-t 0% /T ST 0 0 L7IT79{SL-0%
1-6 ot {371 S¢ 0 0 L79179] 06-5¢
179 c1 0 S0 0 L7979 57-0 T08N 9. [ T9EGT 19 [ [5+9T T
1:9 ST 0 S1 0 0 BL/LT/9]ST-0 q0LS 09 S"8EST T8¢ | 6H+H1 9l
1:%
Dt 3® ¢ F1:9 ST |%/1-1 S 9° 1°'T BL/9C/9]S1-0 MSBN SS '8EG1 1€ " ve SH+h1 RINA
{o/m) (18d) (sb0q ) (19d) L &op /4y | (wdb ) (‘8ep) (‘hep)
SHUYNIY Xt ‘§83¥d] 3INVL [SS3Md N mong | G31N0NE H1430 NI NOVLYN] ...o.:. Wu:mﬂﬂuo zo.:.—««o; on
oNILNONS | ONI1§3L IunssINg 3Lvo T uve Mowm| 4373 e NOILY07 3710M 3704

AYYANNS ONILNOYD NOILVAONNOI — YNOZI¥NY WvQ S311Nn8 3IAVD

-+t oD AL 6. > I EATRAN . ; T Y . o




B//Z1/9
£/90/9
BL/20/Y *GECT

L/20/9 G 6EST

LJZ1/9 STOLST

v BLIIT/Y

0°6 B.L/80/9
Ieoys woij 9 ‘01 BL/90/9 CTHEST

8°9 BL/C1/9 “GEST

ST 1°S BL/90/9 G GEST

0S 0 L76T/9
0

0% B.780/9
[ 8°6 BL/90/9 STIEST L7907 OT+H9T

St 1°2 _BL/LT/9 T0%61 10°%C 1 00491

ST |e/1-6 L°C 166 BL/90/9 A T1°6E | 61461

9‘¢ 01 _je/1-1 01 |S° 9°'1 BL/L1/9 J18N 69 S Tvsi T6°9E | €8+461

(198) | (o00q) | (18d) [4op/4y|(wdB) (-8ep Sep
. . a3ilnoud L (1o} 3 mows | woidvis
SNUYNIW sS3ud| 3INvL ['ssaud] % | mos N NOILYN 135440 avo
itvo -uvae 1mow| 4313 s
aNILAOYD ONILSIL JUNSSINS NOILYI0T 310M

AHYAWNS ONILNOY9 NOILVANNGCI — VNOZI¥VY Wva S311in8 3AVD




1:9 Sl 0 61 0 0 L/C1/9 Tc.m.lo MOON L9 Y49 A % +8T 479
1°9 (54 0 [44 0 \) LFTV]S)085-5C
9°¢ 11 € ®m/1-% | S J0°1 JS°t BLJL{0G/9]5T-0 kA:] M YA 0% JYCFRT [ VIV
1:¢
9‘'c t1:9 o1 /g 01 J%°1 J0o'9 PBe/z1/9[02-0 408S 99 T0€S1 1979y TIT#81 |19
1%
S 1l:g GS /1 ot l¢° (i L/21/916L-QS
1€
9 ri:2 ot 14,0 J€° ‘v BL/10/9]105-5C
1% ¢l m/1 <l Q Q £/20/9152-0 MYES 68 G 0ES1 1L ° 6¢ 80481 89
1%
51 o1 W/T__ <1 {0 |0 Brjz0/9]ce=0 | -=-= |338A | "zgs1 | 1S76¢ | [8+LT | v8Y
1°9 cC W/t 49 0 0 L7918 [-0%
1:¢ Ge /1 oY 0 0 L7[079]05-5C
T1:1
9°G 1:¢ 01 8 61 {8°1 [0°€T BL/CT0/9(<sZ-0 A89N 88 | TEEST ALT8Y  [9HIT 89
S 1% S1 /e-1 01 j1€°1 j0°¢& L/10/9]52-0 - Ja12Aa | G ZEST 16°7¢ 89+L1 Vo
1:€ 0S /1 YRS £t L/C1]9]S[-0%
1:€
1:9 0 [v/1 SE 1L Z2°21 BL/90/9]06-62
1:6 ST W/t Sl 0 0 L/20/9}52-0 ——— 112A "HEGT 1€ ° 8¢ 2+ 0
8¢S 1:§ ST R/1 ST |8 G*¢G L/20/9}s2-0 —_—— 319A *GEst 18 °6¢ L0+ VoL
(o/m) (19d) | (edeq) | {188) [ 4op/4s |t wéD) (0ep) (Bep)
S xtw  |'ss3ue| 3wws [ssawa] w | mors [931N0MO} oo ont [norswn| (400 Nu..»wuuo ._o“.ﬂ_._u “on
SNILNOUD ONILSIL JUNESI¥G 3ava -uvae RELT IR NOILYI0Y 310M 3t0w
AYYWHNS ONILNOYD NOILVYONNOS — YNOZINY WV(Q S311n8 3AVD

R e B g e el el L o=t .



9 1:6°% Sz __[g/1 ST |9 'Y L/61/6]62-0 ——— 313A ‘0Esl 16" 6¢€ 98+61 vt9
1:6°6
F1:¢C 09 [v/€ 139 0 0 L/91/6]{S5L-08
'y
o B¥4 ge /1 15 Q 0 L/21/610S-S2
9 1:¢ ez J2/1 SI_ |8 1°9 60/6]162-0 ML9S L8 0°0€£ST 16 °8¢ 69461 %79
1:¢ :
9 rI:¢$ S¢ 1 01 {2°1T i9°9 £/91/61 4620 aL%s .8 S°0EST 1% ° 6€ 697+61 vh
s SS [v/1 09 0 0 BL/91/6]6L-0S
1:6 0S /1 oY 0 0 BL/21/6]05-6¢C
1:9 ¢z 12/1 eg {¢° ‘¢t BL/60/S[S2-0 de1s 88 §°0gst 19°0% SC+61 $9
1:6 ST _Je/1 ST 0 0 BL/91/6]6C-0 - 319A 1 G 0OEGT 19768 90+6T | V&9
1°¢
9 FI:§ sz [g/1 09 |€° 8'6 BL/IT/S[GL-09S
9 1:6 0S {v/€-t St 18 ¢°S1 BL/21/6[06-S¢
-1
9 _Fl:6°¢ 0T J7/1-1 0z 19° 9°G BL/60/S]ST-0 ——— 329A 1 G°0EST 17768 | 984381 99"
2ays Aqieau 1°¢
w013 9°c Fric | o1 [v/i-1 | ST 18" [7°S BL/20/9]<2-0 | ——— 330K [T 0FST [ "T9"6C [ 99T [ V99
1:9 SS /1 SS 0 0 BL/T1/9] 6L-0S
1:s 07 le/1 0% | 0O 0 BL/L0/9]05-5C
1:% S1 0°1 Gl 0 0 B8L/20/9] $C-0 MOLS L8 “0ESt 1% ° 6¢ 9%+81 {9
({o/n) (1sa) | (oboq) | (18d) | kop/ ) ) (wdb) (*Bep) (*0ep)
eHuYNIY xin  |'ss3wa) 3wws lssawe| w | mons [93ANO¥OL L oo oM NoLLYN| :...:. .w.u:nucﬂo zorﬂu: ‘on
9NILNOWD DNILSIL 3NS5 ve - v3e owi] A373 78 NOILY207 30M avow

AYVANNS ONILNOYY NOILVYGNNOJd—YNOZIMY WVQ S311N8 3IAVD *




o19 189 [T1°¢ 9 ST [¢°1 19°6 BI/%¢76|SE-%¢C
11
9 f{t-¢ S W/1-8 ST {%°C 9 L1 L]61]6]5¢-0 ———- 319A 651 ILTEY 99+01 vIiY
9 T-S71 ST [7/1 B1 A 9 L9761 0L-0 clx4) 4] STTEST ot 3 65+0¢C [sr4)
1:C
F1:G°1 01 /1 01 0 0 BL/9C/616E£-0 JZYN LS G°626C1 10°8¢ £S+0C 429
1:€ 01 _E/1 01 0 0 £/92/5]10€-0 AS9N %9 ‘EEST 19° %Y £5+02C a¢9
| B33
A& [0)4 A 61 0 0 L/9C75[0%-0¢
9 1-% [ 4 [ 0 0 L/%C/S]0T-0 qL%S (5 "CEST T6°1Y 6Y+0¢ 2{9
-t
FT -1 0% v/t 05 |17 B0 76778 SL-0%
:9
Hm..u Vé Us {771 U7 iy v IS FAVYAIR YA
K3 174 0 5¢C 9] U [76075] §C-0 ———= RECLY R T ¢ °CY 794+0¢ ¢9
1% 0¢ 0 $¢ 0 [4] L7%C76] 0£-0 MOON 99 6°T€ST 1L°9¢ 9¢€+0¢ 429
1-:67% 0¢ [¢/1 0¢ 0 0 8L/61/6] $¢-0 MOIN 88 S 0LCt A/ SZ+0C V9
| RS e 7/T 01T 0 0 L/6T/7SI SL-06
| &4
9 FI-1T 0% Je/1-1 0¢ |¢° £°¢ L/T1/6] 06-S¢C
1:1
9 1:6 0 [v/e-t 134 0 0 L/60/6162-0 ——— 3I98A 1 G°626G1T 10°2% S0+0¢ €9
(o/m) (1vd) | (e80q) | (19d) [4hop /4y |(wmdB) (-0ep) ("bep) 3 mou 18 .
SxUYNIY xim  |'ss3wd| 3Inws |ssawaf x| mony [O3NOMOL L oo o Iworiww| (0% 138440 ..o".»ﬂo on
oNILNOYS OMILS3IL 3WNEEING 3tvo -uvae (o} 4373 7o NOILY20Y 3710M #om

AHYANNS ONILNOYD NOILVONNOS — VNOZIMVY WVO S3ILINB 3AVD




1:¢ o1 [g/1 o1 |% [L°¢ BL/9Z/S{0€-0 d9/N €9 “6¢S1 T¢I | 1S+HZ | 366
T
T°%°1 | 01 [v/T 0T | O 0 PBL/9C/S[CZ-0 MIIN t9 |G 6¢G1 TC0E | 05+1¢ 360
9'g [1:9°1 [ o1 [W/e-1 [ ¢ |z° |9° BL/91/S]Sc-0 -——- [339A [ G 6ZGT 19 %y | G9+1Z | VbS
17 :
8 [1:G ce 7/e-1 [ s¢c] 0 0 PBL/€e]/s[0L-0 ITH €9 |G 6261 TE 9% | 6E+1¢ | D6%
T
F1:C 0s [¢/1 G¢ | O 0 L]91/S[SZ-0%
1:¢°1
A 01 1 09 [%° |9°6 BL/11/S|06-G¢
1:6 [ 0 cZ| 0 0 BL/so0/s]sz-0 -———[333a [G*0EST TL°6% | %Z+1C 09
1:6 5 0 1| 0 0 BL/91/S[SC-0 -—-- [338A |G 1ECT 16°2% | SO+1¢ | V09
1:6 0§ 1| 6e 77 o9 BI/9T/SISL-0%
1:6
9 FI1:2 S¢ |v/¢€ og | -~ | -—— BL/11/5]0%-6C
1:6°1
9‘g 1:8 0Z |v/¢-¢€ | sz le: [8°1 BL/SO/S]ST-0 == [3IeA | CT1fS1 T0°G% | %840¢ T9
S {161 | St Iv/1 01 |S° 1'% BL/%T/S[GE-0 M88N 97 [ G T1LGT TTC% [ §7F0C | 419

Y19 3e 9 1:6°1 S w/e-1 61 |8 0°9 B£/92/S]|S¢-0 MLIN £9 {676¢C51 06 [ ¢[+0C | d19

Vi9 e 9 1:1 01 jc/1-¢ ST | %1 |2°01 BL/E€C/S|S2-0 I%9s 18 661 7 0% L94+0¢ 219
(o/m) (19a) | (900q) | (19d) |hop/ 4y |(wdD ) (‘0op) (*sep)

SNEYNIE xim |ss3wal 3wws [ssawe| w | mony [93iROMOG L o oni wouwn| ‘0% _. .wu..umu.”. :or»ﬂn: ‘oN

ONILNOWS ONILS3L JuNSSINJ iva -uvas 17omi| A 373 “s7o N0ILY201 310M now

AYYAWNNS ONILNOY9 NOILVYONNO3I— VNOZINY WVQ S31.iN8 3AVD




1:¢ ST _J¢/1 01 0 0 BL/0E /S| S€-0 N %S G 6¢S5T 10°¢C Ye+1¢ 48S
1°1
9°¢ 1:S S € o1 j¢° 0'1 L/€2/S]1S2-0 30LS €L G°62ST T0°9% 68+1¢ 48S
1:¢ 01 [7/€-1 01 |L° 9y PBL/0E£/5]0€-0 AC LN 09 68261 19°91 L8+1¢C J8S
1:C 07 1 0C | 9°'t PBL/6175]SL-0S
1:¢ sg [v/1 oy | 1° 6*'C PBL/11/5]0S-5C
1:6'% ST Ig/1 S¢ 0 0 BL/S0/S] ST-0 —-——- 313a “0ES1 16°CY G8+1¢ :39
1€ 01 _Jv/1 01 0 0 BL/92/5] SE-0 dTIN 99 G 6CS1 1%°9% 28+1¢ Ho ~
/
1:C
8 I1:6 ST _I7/1-2 174 0 0 BL/€2/5] SE-0 MYSN S¢S ‘6251 16 ° 8¢ 0L+1¢ aes
1:8°1
1€ 01 £ o1 |¢° 9y L/9775] 0€-0 MLLS 6S "6261 1E°6E 0L+1¢ 968
1:¢
1:1 0¢ fz/1-¢ 0t 0 0 L/91]6] SL-0S
1:6°1
8 1% S ¢/1-2 ST % 0°6 BL/11/6{05-0C
1°1
g8 FI:6 sC _Iv/1-2 14 0 0 R//60/6| 02-0 ———- 319A 1 G6°6C2ST T9°€Y 99417 6S f
R ‘.
9°8°GC  [1:2 0z v/1-1 01 |S° LT BL/ET/S]ST-0 ——== 3194 | %0261 1€ °0Y HC+1¢ 6S
(o/a) | (i1s8) | (o00q) | (ysd) |hop/ 4y | (wdB) ("0ep) (‘0ep)
— xiw |'ss3ual 3wvi lssawa] » | mona [O3LNO0NOL L e sm |wouww) () w:an.uu;o :orﬂqo: ‘on
oNILNOW® onI1§31 34NEEINY Lve - uvae MawifA13 s NOILVI0Y 310M oM

AYYAANNS ONILNOYD NOILVONNOS— VNOZINY WvQ S311N8 3IAVD |




11 :

1:¢C Sl /€ o1 ¥ 9°'t L/0€76108-6¢C

8 1:2 Sl 4 01 0 0 Be/cZ/ctSZ-0 —— JAK “6¢ST 1 0S+¢¢ 474
1T

-§7¢ 4 ¢ | ST ¢ |6 ¢ BIL761/S[SI-0

1:6°1
1:¢ oy [v/c-% St 0 0 B/ /11/6]06-GT

S 1:6°1 ST E/T-T { S [2°S J0°01 BL/SO/S]ST1-0 === TINS5 TZST W IY e7¥Fe 7%

8 1:¢ ST [v/1 o1t |1° 3] L/0E/ST0G-
11
F1:¢C S £ S 't JO°Y L]SC/G{SC-0 —— 3I9A 6061 167 6% [4 28 >A4 aze
1:6 0¢ [E/T 0¢ 0 0 L/61/G6152-0 —~—— 3319A *6CS1 TEEY [YE=44 VIT
1:6 0z /1 ST {0 0 L7€T/Siee-0 ——= 113 TOEST | I8 {Te¥CT HIS
1:¢ 02 1 0 {Z° 9°¢t BL/61/G|SL-0§
1:Z SE_ /1 oy I11° 6'¢ BL/11/S{06-52
1:¢6°% el /1 S¢ 0 0 B./60/S]<S2-0 ~——- 313A ‘0EST T6°LY %0+ 8¢
1:1 ST _J£/1-6 01 IS S L/0E/S]0E-0 MEZS %9 *0eSt T9°te c0+CC 485
1:2
1:1 (YA T 1 0T 1E°T jO°6 L/€£2/6]0E-0 MLGN 9L S*0EST T1L° 6E 10+¢¢ U535
1:1
-{:¢ ¢ 61 O1 |L°T {9°6 £/9¢/S] 0£-01
19

9 FI 1 S 7 /1-6 -- - -- BL/€Z/S|01-0 M{9N 89 *67S1 T 10+¢c¢ 086

{o/m) (180} | (o00q) | (180 [dop/ 4y | (wdn) (-6ep) ("80p)
SHUYNIN XN ‘8S3ud Invl "$S3ud b ] mO4 @3inous Hid3ad NI zo_._."z . A.oo..v. Wu’nﬂ“.‘o to.lhdﬂ_.a ‘ON
ONILNONY ONILS31 IUNESING tva -uv3s 11w 4373 780 NOIL¥YI0T 3T0M 04 |

AHYWANS ONILNOYD NOILYAONNOI — YNOZINY WVO S31iN8 3AVD




v

21

sieays Aqieau 1°1
Je pue g  [1:7 o1 _{g/1-%1l o1 |8° %% BL/12/9]SZ-0 S £8 9761 T7°TY | ¢8+C | VB
1:9 [ Q S1 1.0 0 Br/10/L]52-0 A6%N 9¢ ‘1261 T7°8¢ | eL+£Z [ 08
1:6°9 | 66 0 ¢S [0 0 BL/11/I]SL-08
1:9 Gt 0 ) 0 Bs/0£/9]05-5¢
1:¢ Sl 0 €11 0 0 B.//8¢/91SZ-0 MEON I8 |G 8¢61 T.°6E | 19+¢C 8
1:1
1% 0z |e/1 st [9° Jo'vy RBiI/8¢/9/S¢-0 === [I33K| *6eel 0% | T9FC | VT
aig 3¢
[ PUe 9°¢ | 1:¢ St [7/€-¢ | Gt (& |9°t BL/I0/Z[GC-0 L YASS T8 M YA 8¢9 | TZFe¢ Tt
1:9 19 0 sy ] 0 0 BL/11/L]SL-0S
[ og lz/1 0z |6 lot11BL/0E/9} 05-GT
1°1
9‘c 1% S le/1-91]1 ¢ ls* I8°1 IBe/8z/9iST-0 M9ZN vl 6251 T6°1% | 1¢+E¢ 18
1:9 A (VA s1 ] 0 0 BL/L0/L]ST-0 dCLS 69 6251 T 1Y | ci+t¢ | 418
1esys 3e 9 |1 1:g 4 1] ot f%¢ £l BL/LT/9 ST-0 -——- [338A7] "gZS1 T6 0% | [O¥eT | 919
1'6'¢2 ] 6 Iw/e-z] o1 ] 0O 0 BI/61/SSL-08
8 J1:6 se Iv/¢ 01 [v" 19t BL/T1/S]05-5T
1:6 6z lgefe-1f sz o 0 [BL/S0/S[S2-0 el EEED 8251 T9°¢C% | €8+ce 14
1:¢ [1Y4 0 ST | 0 0 [BL/61/S]SC-0 el EEETN KRS T9°6E | 29+¢C | V9%
(o/m) (106) | (oBwq) | (190) | hop/ 4y | (wdB) (*8ep) (-0ep)
Sruvniv xa $83ud] w1 [ssIwd » mony [O34n0UD Hid30 LLT] NOliWN| ..-... ., .w:..nuuﬂ zo".d.a: ‘o
oINtLAONS ONILSIL FYNSESING 3iva -evas owi| A313 Se NOIAYIOY 3I0M 0m

ABYWWNS ONILNOY9 NOILYONNOS— VNOZINV WVQ S31iNn8 3IAVD




1

Heme 115 0T 7
STedqs pue g ¢ 1-6°6 o [%/€-1 S1 |Z° v'C [8L/90/¢] 06-SZ
1:6°¢
—9°% T557% ST /T 1 A v'C 18L/90/!] SZ-0 498 €L 92s1 T1°€% | €2+6¢C 98
95T 1] T =T ,‘..LﬁNJ Y ®BL/6779[Gz-0 | JLES 79 "9CST L6t | 66+%¢ | V5B
1% 0% [¢/1 01 Jt° St BI/CTTIICL-0T
976 1:6°6 I RZA St | v ¢l [BL/90]1] 05-G¢
V68 I8 976 1:6 ST [%/1 ST 1.0 0 18L/62/9]5C-0 a8¢s (7 SLTST 19°/¢ c8+9¢
T
9°¢ FT:'¢ o1 01 S 9°¢C [9°6 L7007l <2-0 dL8 99 “6C6S1 10768 0L+%¢ | 9%8
TeIqS— T
| AQIEST TT §°C  FT°¢C ST L1 % 8" 8¢ L7959 SC-0 48¢5 ol HY418 Ic78t CIF5¢ VA%
1:9 ST [%/1 61 [S°C |9°6 [BL/L0]I]Si-0 qe%s 89 S gZST T8¢ We+9C 1 O%8
1579 1T 0% (£/1 St T ST BL/TT/LS7-0%
976 JT1-¢ ot [¢/1 0t |67 [S78 [8Z70€79] 09-5¢
9 1:6 ST [€/1 [ 0 0 8L7/8C/9] 5C-0 dSN Gl "8CG1 ‘It "ot 7+%¢ 7
1:6 [ 0 ST [T [ B./8C/9 GC-0 === $19a "8CST 107 LY 142740 L3
1:6°9 SS |v/1 &Y 0 0 BL/UT/L] SL-0S
s "1y 1:¢
1Bdys 3 9°G  |y:g S¢ 1 0c |t €'y BL/0E/9] 06-6C
1:C ST 0 s1 ]9 vy L/L2/9] s7-0 40¢s 9L ‘9Zs1 16° L€ C0+9¢ £8
9°c 1:¢ ST [2/1-1 19 LS 0°¢ [BL/L0O/L]ST-0 a9S 6S ‘861 16°¢S L8+LC 4¢8
to/m) (1s6) ) (oBeq) | (18¢) |kep/-4i|(wdB) (*Gep) (~0ep)
P xiw |-ss3ud| 3nvi [ssawe| ¥ | movs au._:oa..o W1430 o [wouww| (M0 wn:nnuﬂ *owve | om
oNILnOYS ONI1831 JUNSEINY v -uvae LU I NOIL¥30T 310 10w

AYVANNS ONILNOYY NOILYONNOI— VYNOZI¥Y WVQO S311N8 3IAVD




71

1571

9 1S SE £t] S%1 O 0  BL/CU/IJSI-0%

19 R YA st ] O 0 L7IO7LTUS=5C
% ST (71 [N 9°¢ BL/I07L]15C-0 LS ¢9 1S7905T Te ot | 18+9¢ Y

[ 9[0q WoI7Y

TINOS ST-6 T1-¢ ST T St 1% [67¢ BL/6C/9[S2-0 476S 8L "9¢61 1879t [ €987 1 VeR

-9 55 IT ST 07t L7I07L1 §T-0%

SO OSUOE/C SCIT J17t1 BI/S0/L]05-5C
uTol o1,6-97¢ 1°¢ | 61 1 st ¢ Y1 BL/62/9]5C-0 4¢SS 08 S 9¢sT 1976 [ TH+97 (i3]
S 1:¢ S1 Jv/e-1 S |s° 0°7 BL/6T/9]ST-0 avys 1L 1S°92Zs1 19°6E | wT+9Z | Ve¥

1:9 S [7/1 Ss1 0 0  BL7L0/I1SZ-0S

1579 St /1 St [0 U L/SU/LTUS-5¢
-5 ST 0 ST Y 0 L76¢/9) 5¢-0 J0%5 3L X4 T7 ¢ ¢U+HIcC 88
1-5 51 0 ST 10 0 RL/6C/9]SC-0 | F9tS 07 41 167 [v [ 8I+45C | VI8

97¢ 1:¢ 0y JL/1-1 5 [ 08 YR AYAART S Y

575 1 St |%7/1 ST {8 76 BI70/L]0%-6¢
L&A St /T S ST 17 BI/®T/9[ST-0 d5¢5 03 “LeST 1876t | 85+5C L8
9°s 1:1 ST /¢ ST {0°T [s°¢ BL/6T/9]S¢-0 MGES 18 “Lest 1676t | £C+4SC | VI8
1'% Sy /1 ST | 6§ 6°9 BL/C1/L]SL-0S (@INNIANOD) 98

(o/m) {10¢) (eboq) (180) | kop /3y | (wd® ) (‘Bep) (‘8ep) 3 .

sHuvn3Y xim  |'ssawa| 3wws |seawa| ¥ | mous au;oo..o H1e30 ow [wouwm| (0%} 1asss0 | “Cwve | on
oNILNONS ONILSIL FUNSSING u -uvae rawi A3 T80 NOILYI07 310M o

AYVANNS ONILNOYHD NOVLVYONNO3 — VYNOZI¥Y WvQ S31in8 3IAVYD




ST

V86 B 9°¢ 1:¢ ST [€/1-1 ST |L° 1°6 BL£/20/8]0%-0 MEIS 6S G heGl 1.7 0% 0S+L[7¢ d/6
1%
[:¢°¢ | S1 le/¢ 01 Q 0 £/60/8] L1-0 MI%S 99 "HEST 18°0¢ 6%+LC 440
odoTs
Ino> jo eseq
ie MSS ,8-¢ 1% 01 I ] OT [€°] 0% L/60/8] ST1-0 MGS 09 G CEq! 0°9¢ SHY+LT aleé
1°t
-1:9 0¢ [E/1-1 01 |[6° ¢°9 BLTH0/8[ 0%-0T
mo19q 9983 | 1:¢
o001 uo ¢ -1:9 07 £/t 01 1 {%'% BL/20/8]0¢-0 M89S %9 G HEGT 187 LY Sh+(¢ o) 4
1:6°9 0¢ 0 S1 0 0 B//6T/L] ST-0 qLLS L8 "He61 TL°TY Y+l Vo
1:G o [v/1 ot [Z° [9°T BI/I0/8]0%-0¢
1:6°¢C
S FI:6°¢ ST _je/1-1 O |11 Jg*y 1/%0/8! 0£-Q 3788 9¢S “LZST 10°9¢ ST+LT J86
1:6 sy |v/¢ 6Z (T € ¢ L/%0/8] SL-0S
1:6 0y (¥/1 0% (T’ €% BL/10/8] 06-5C
1:6°9 ST |%/1 S1 0 0 B8./6C/L] ST-0 q6es %9 6°9¢g61 1L°9¢ Y1+l¢ 86
1:9 (013 0 se it 1°'1 _B.L/L0/8] 0%-0¢
1% <1 je/2 S ¢ 1 1s:s BL/%0/8] 0£-0 d[8S 96 G L2eS1 T6°1Y C1+LT a8L
1:6°6 ST _|g/1 Sl 0 0 8L /C1/L} ST-0 MELGS 9¢ 6°9¢Z61 1€ "8¢€ L 649 V06
(o/m) (196) | (obeq) | (13d) [kep/ 44 |(wdb) (*ep) (*0ep)
P xim | 'ssaud| 3nve lssawe] w | mors [O32NO¥P] e ™ NoLLYN| ...J. .. .wuanohﬂ :orﬂ-._: ‘oN
oNILNOUS ONILS3L JUNSSING tva -uvis o} A313 T80 WO1LYI01 310M om

ABVANNS ONILNOYD NOILVONNO4— VYNOZI¥Y WvVA S$S311Nn8 3IAVD




91

Vs 0°¢ BL/£0/8]0¢-0 M08S £ T4 1£°0S [oz+8C [ 3%6 m

S'1 {9°S BL/60/8]5Z~0 MGYN vas ‘9761 10°%Y | 61+8C | J5B F

9° £ BL/L0/8{6Z-0 q4L4S %9 16792761 19719 161487 [ %%

VAl 6°1_ BL/10/8]52-0 a1%s 99 LTSt TE°18 | -148C | V96

T ¢'1_BL/LO/8BIOE-0 408S §S  ]S°9¢ST T¢70S 6+/C | 998

€ 11°9 BL/I078]SI=0¢ S
' 1% BL/10/8]0%-S2 ™~
8° [8°9 BI/6l/L|SZ-0 q1€5 79 ¢ 6¢%T TI %€ | 06+LC 95"

S 6'% BL/62/L]5T-0 J0%S LS *GEST 10°9€ | ¢I+IT | VIg

v' 077 BI/Z078]%7-0¢

9° 1s°9_ Bs/10/8]0S-62

v [T BLf6t/LSi-0 4995 65 "GEGT T 8t | LS+IC 1 1%

INO13-321 1'6°¢
PUB T11i1p-31 +1:¢°¢G 01 1 S %'T L°9 BIL/LO]8]10C-0
1:€
9°6°Z  f1:6 01 Z | - —- 1 ~---Bt/%0/8[it~S1
9‘6¢‘z [:C ST /1 - -= ~-= BL/T0/8[ST1-0 M/{SN 8% 0es1 16°97 ¢S+ az’e
1:6 13 1.1 ST 1S |§°S PBL/90/8]09-0% (aanN1INODY 9.6
(o/a) (190 ) | (osoq) | (y8d) [dop/ 1) | wa0) (*Bep) s
R XIh_|'ss3ud] Invi Issawg] w | mouy [O34NONEL ozn zo.nnv L e whﬂmuu zophmw- “on
oNILNOND ONILS3L 3uNSEINd ive Suvae o] 4373 s NOILY307 370M 370w

AYVAWNS 9NI1NOYMO NOILVONNO4 — VYNOZI¥NVY WVQO S311ing 3AVD




L1 - !
i
!
1:L S1 0 Sl 0 0 BL/8¢/L]ST-0 q16S G9 “Heel 10°8¢ | 9L+8¢C —
1:% v
F1:9 oY ¢ [ os 9 16°S1 Br/80/8]SL-0S -
Gy6 1esu g 1:9 Qf I Qf |¥° %9 L/10/8]05-6¢C |
1L 98 Q <c110 0 L/%0/8]S2-0 ATES 19 "0EST 1L %€ 8948¢ 6
1:€
9‘c I1:9 S c/1-¢ 8 6° G°¢C L/e0/8]S1-0 4878 8% G GTS1T TE°€9 L9487 ave
179 0¢_[7/1 ST (7 [6°% BI78C7I[S¢=0 | 8%5 | 89 | ~OEST 6 TE | 67¥8C ] VSE |
—
S 1:9 ST |2/1 o1 {L° ¢°¢ BILJLC/8|ST-0 q9¢8 £ES |5 OEST T tY |"S7¥8C | 4956
1:9°1
9°¢ F1:9 S h/1-¢ 01 I/L°1T |¥%°S £/60/8]S1-0 MSEN 6S *L2S1 T0° %% C748¢ T'Se
9¢c 1:¢ 01_7/1-¢ 01 |8° 9°7 L/60/8] ST1-0 qALES €L "HEST 1°29 he48¢ 156
1:9 ST [v/1 S 0°¢ [£°S BL/L0/8]0C-0 d8¢EN 19 §79c¢GT e (1Y A%z 14 0.9
1:9 Sy Iv/1-1 Sy 117 61 L7%0/8)S[-0%
1:6 (Y4 1 s¢ | %° [4 L72¢0/8]08-6C
1:6 0c f¢/1 ST (£ G'¢ BL/10/8[SC-0 dEeS 99 "6lST TCCY (YA&::14 Cb
166 3B 9°‘¢g 1:€ S1 _I7/1 S ¢ |E°Y £/60/8]S1-0 EVIE 09 *GZCl ¢ ° %9 [YAZ T4 HZ6 |
3ses 33y [ty ‘
dass 3@ 9 [1:9 01 j7/€-¢ 01 j€° €1 BL/LO/8|0T-0 496N 6S G GZSI 19°19 LT+8BC ase
(o/m) (196) ] (900q) | (19d) [Kop /1) |(wdB ) (‘0ep) (-Bep)
T Xin  |'ssaud| awwvs |ssaua] w | mors [G3LNONOYL L o ' za...:a:. |t wu..nmuﬂ ..or-««a: on
ONILNOWS ONILS3L 3uNSE3ud tva -uvas 179N A 373 7670 NOILYO0Y 370 30m

AYYAWNNS ONILNOYO NOILVANNO3I — YNOZI¥Y WvQ S31iN8 3IAVD

3



81

1:6°L ] 02 [€/T ST ]1¢° £ 1 [84/%2745T-0 d9LS 18 | 676961 1776% | SE+6C | 0C6 —
19
RENAEINs ST]T v°* BL/W2[H ST-0 4LLs Il 1675961 10768 | CE+6C | UEH
1:6°¢ 1 o¢ 0 STy "¢ 18L/%2/4 S¢-0 q0LS 9L ]6°€9¢1 19°61 9¢+6C | VZ6
1°5 0C |9/1-C | ST T 1 |68 [8L/8C7[ 50 49%S LG ] 679561 TTCY | TZ+6Z | WS
1:9 ST {%/1 ST 1% L2 184/8¢/L ST-0 CET4) 1S TLSST 10°9¢ 1¢+62 | O£6 O
/
-9
~1:§ 0z [Z/1 51 1 1%L 184798/ 5¢-0 aL%S 9% T6G4T 16°9¢ | 91+6C | 9€6
1:9 ST [%/1 ST 0 0 [8L/9e¢/{ st-0 J0¢S % 0961 1L ST+6C | VE

SXHO0M 191100

1:6°9 ST je/1 ST L 8% 8L/L¢/l 6T-0 47ss 89 G O%GT 16 ° ¢ ¢648¢ \AL
1:6°6
¢ F1:¢"9§ <1 fz/1 0T |71 |S°6 [82/80/8 0£-0 411S S9 “H9CT T1°€S | 88+8C | 3%6
1:¢C
9°GC 1:¢ S t/1-¢ S L°C {9°¢ |8./8C7] 8-0 q£0S L9 S 0%C1 16°9¢ %8+87C a6
{o/m) {190) (o80q) | (19d) [Kop/ 4y | (wdb ) {‘bep) (“8ep) 3 no [ .
SNEYNIY xiw  |'ssawd| 3Invi [ssaua| w | mony [O310ONEL om  |wouww| %) 135130 | wvo on
ONILNOWD ONILSIL 3YNESINA tve -uvae RELT b NOILYI0Y 3710M 30w

AYVAWNS ONILNOY9 NOILVAONNOA — VYNOZINVY WVQ S311n89 3AVD




61

1:6 0% [v/1-% YRS 0°S [84/S1/Q 0%-0 4G9S Gl S°8191 T0°ET 16+0¢ 0 i
t 1:6 oy [v/¢ o7 | ¢S L°zZ118L/s1/q4 0%-0 I8N 0L 66091 TC°€T #G64+0¢ 1t
| 83 %
-1°¢ o% 1€/1-L oy |6’ CTLT18L7187 O%-81
T°¢C
-1:6 o1 £e S v L[S 918476178 S1-0 q89S [4A "T6GT 16°0¢ 614+0C 4
£ 1°9 0% |%/1 YARS 6°C (8L/22/ 0%-0 q€LS 08 ‘59661 TL° %1 6C+0€ %3
€ 1:9 [0} 1 (VRS ¢, [8L7¢ee/ ] 0%-0 q67S 69 "1661 i 44 60+0t 1
£ 1:9 0% |%/1 oY 0 0 8L/€C/l 0%-0 ILHN 0L "€8G1 1€ °6¢C 18462 5
1:6°¢ 0¢ 0 ST 0 0 8L/%C7 5C-0 d4¢CS 69 | §78I¢T TU7I¢C £ 9+6¢ T6
1:8 EEZA S¢i 1 0°1 [8L/%t/{ 0%-0T
1:6°¢( St 0 ST 0 0 8L/0¢/4 0Z-0 q0¢S A A 18°9¢ L H+61 Vi6
1:9 S¢ 0 0c 12 1°C |84/%c/L 0%-0C
1:6°¢L 0¢ 0 ST} v 1°C [84/0Z/L 020 q9(S 6l £ %9G1 T1°62 1£+62 <6
1:9
-1:6°L 0¢ [v/1-1 o i1 €'t [8L7LT71 09-0€
1:6°9 0% |v/¢€ 0c | L’ €L [8L/9Z/L4 0£-0 481S 18 G*9GqT 1€ "6¢C 01+6¢ €6
NARINGY LIIT
{o/m) (1v¢) {900q) {i1s8) [4op/ 1) | (wdB ) (‘bep) ("8ep)
eAUYNIY xim  |'ssaud| 3wws fssaua| w | mona [9ILNONEL L oo o |wouwwj ‘0% Nuanmu“ :or»ﬂa: ‘o
ONILNOWS ONILSIL JMNSEING tve -uvis RELL IME MOIL¥20T 310M 370M

AHYWANS ONIL1NOYO NOILVONNOJd— YNOZiMV WvQ S311iNn8 3AVD

Bl v W gh




0¢
1:6 S [%/1 -== 1 -——— |--- 184790/ SZ-01
9°6 1:6 S Z/1 -—= | -—-1--- 18£/20/9 01-0 -—-— ]333A 1 6°7H91 16°1 $8+9¢ [
1< S¢ [C/1 ST Y 6°C {8./80/94 SC-0 ---= ] 313A [ (TQHOT T T 99t [ 97
1:6 Sz [Z/1 ST {21 |£°8 [84/80/ S2-0 i Rkl BN AT] 1€°0 90+9¢ {1
15 S¢ [7/1 0c |18 170 [8L760/4 S¢-0 489N 1 I8 G697 'IC70 9945t 8T
S .
S ¢ ST |/t ST ]I°1 }0°8 [8£/60/7 ST-0 —-== [339n ] 6°¢G9T 10°1 STHGE 61
-G A A ISR 1°6 |84760/ S¢-0 MBYS S8 | 6 %591 1¢°0 L8+vt (74
6 1:6 -= 0 ¢l O 0 184/80/¢ S2-0 ---= [3F9A [ 6°£69] 11°2 £+ht 1C
6 [1-6 -- 0 S¢l 0O 0 [8Z780/¢ 5¢-0 a86S {8 1577991 k] tO+7t 44
1:s == 17/ S¢] 0 0 [8£7607¢ SZ-01 ]
[4 1:¢ S 1 -— | —== [-=--18£/80/q 01-0 M8YN L8 ‘0491 49°0 L0+t (%4
vt [ 1-6 0% 1%/1 o | ¢ ¢y {8L]1¢/C 0%-0 dSIN 14 “097 T0°¢ 0%+t 97
1 "ON INIQ
£ ] 1§ Oy [e/¢-T 1 0% 19 %91 [8L/12/¢ O%-0 46%S Il 1676607 1977 70+CY (24
1:s 0¢ [e/1-¢ ] oz [S"z [1°81[8L/G1/T 02-0 J0IN 7L S %491 16°6 G9+1¢ 8¢
1:s I LA 0] O 0___[8L/12/¢ 0%-0C
1:6 0z [€/1 0C | L 0°G |84/51/2 0z-0 4 8L T1€91 T12°S LT+1¢E 6¢
R I e o i e )OO B e BT = el I
oNILNOND ONILS31 JuNSSIN NOILYI0T 370M

AYVANNS ONILNOY¥D NOILVONNOI— VNOZI¥Y WvQ S31inN8 3AVD

LAEh




1-5 ¢ 0O 8 1 9° L7206/
7% 01 0 == -—"1 --"RBLJ1¢/1 %-0 J1HN 98 "BTOT }: (g T8H% LY
1:6 sz je€/1 - | == -- BL/1€/1[ 6Z-01
1:6 01 0 01 | 1° 0'L 8L/1e/1[01-0 —— 31I8A | G /GO] dL°0 T9+0% 9
-5 SC|¢JT=-r1=-—=701--- == LIYOJTST=v%T
1Y
575 1:67¢ [ 1] ===1=--- - L1007 9T-07
1°¢ ;
1:6 < </ S 6°% [0°9 8L/1¢/1{ 01-0 JG8N 98 "H691 3977 cOHY I4
1°S SZ 0 = | === -- 18L/€0/T ST-01
1:1 01 _j¢/1 ot )6’ 6°1 8L/1€/1/ 01-0 a6LS (8 *£G691 B 29+6¢ v
136 st e/t --—|-——1"--"18£7¢0/¢ SZ-01
1 1:1 S 0 01 1 (¢ 8L/1€/1[ 01-0 JGSGN 88 S 6%91 TE° 1 £Z+6¢ 3
16
9°¢ i1 01 141 o1l2'v |8°8 |8L/1¢E/1] 01-0 MYGN 68 S 9991 16° 1 £848¢ 01
9°¢g 11 S 4 01 |9°1 [%°€ [g8L/1€/T] 0T-0 AGEN 68 "6£91 10°¢C 127231 1
6 1:¢€ Y4 0 G¢ 0 0 84/80/7 S2-0 ——— JIIA (€91 4€°0 70+48¢ [4 1
¢ lwzg [eg | o [———T=——T—"18r/z0/d 01-0 | -—-== |3%oA| c'te9l | W90 | WI¥T | €I
1:6°1
-1:6 Y4 | O it Bt -- 184/90/q SZ-01
9‘¢ 1:6G S /1 =] === -- 184/20/q 01-0 ——— 3A9A | G 9E9] %0 Ci+LE %1
(o/m) (19 ) | (eBoa) | (18d) [Kep/-4y[(wdB) (*8ep) ("8ep)
— xtm  |'ss3ua| awvs [ssawsl w | mots ouu.—hdcoo:e W1d30 ot norsww| 00 .Wua»muﬂ "t | cow
ONILNOWS ONILS3L 3uNSE3ud -uvie o] A7 e NOILY0T 270M 30w

AYVANNS ONILNOYD NOILVANNO4— VYNOZINY WVQE S3iiNn8 3AVD




A

1:9 ¥4 Z cz18° 6°8 L/82/Q ST-0 M £8 S %¢91 d8°0 8C+26
1:9 sz |zt Gz le - |8z [8L/82/ S¢-0 MZ8N 08 |G 0791 | 181 61+Cs
1:9 ST 12/1 G¢1¢” 9°1 184/82/9 S2-0 M69N £8 5°9%91 1€ °0 6L+416
1:8 Se 19/1 YA RN 8¢ 184/8¢/9 S2-0 MSBN 08 ‘7691 T9°1 0%+1¢%
1:9 ez 19/1 Y4 Q 0 8,/8¢/9 ¢2-0 MYSN 18 S°LS91 ¥g'y 10+16
Z "ON 1d
1:¢ 0g 0 019 0 0 8L/9¢/7 SC-0 d4¢¢CS L8 ‘0491 9870 0%+CY T
1S o1 |e/1 == | == i1 -==- 18//€£0/3 O1-¥%
11 S €/¢-1| —=|-—— {-=— 18£/20/3 ¥%-0 ——— 3a3A | €°9991 ¥46°0 01+4Z%
-1:¢
-1:S SZ 1€/1-9 0g 0 0 8L/10/¢ ST-01
1:S 01 je/1 ==l === |-—=18L/1€/1 01-0 azes L8 "€£991 a1 10+
1:S 01 === ] === -~ | ---18£/€0/9 01-0 -—=- REELN "¢991 4570 06+7Y
1:6°C
-1:S ¢ |¢/1-1] ---| -——— | -——— [847€0/9 S¢-01
1:G6°¢ S ¢/1-1 S Y h 16°6 18L/1€/T 01-0 —— JI9A T ¢TgGOT 24 42347
1:9 YARRYA 8 Z’ L 8//20/d St-%
1:6 01 0 == —=- -= 18L/1€/1 %-0 4688 L8 "8691 av "z 12+1Y V4
(o/m) (196 ) | (obnq) | (199} [4op/ 4y |(wdD) (‘bep) ("0ep)
SNUYMNIN xim ]ssaud] 3uvi [ssaua] w | mons [O1N0NOF L o oN worzwn| (1% whuuuﬂ zonﬂﬂ- on
aNILNOuS ONILSIL JNNESINY tva -uvie RELT Bb b 370w

NOILYI0Y 30N

AYVANWNS ONILNOYY9 NOILVGNNOJI— YNOZINY WvQ S311N8 3IAVD




1:¢ oY (g/e-1 S¢ 1T 9% 18L/9Z/4 090 d15S 89 “1661 10°¢¢C 81+H0f | 9€-d
JT0H 1N0¥p X¥OJVIOTIXT INFWLNGY LIUT
—
1:6°9 QF 1€/1 02 * S°S _I8L/€1/4 8€-0 a19s €L G°8Z¢1 16°C% gI+e | o€-d
I'IOH 1LNOoYb A¥O VI0TdX3 HONIZI J491ND
1:6 0T {€/1 A EKS ¢y 18L/Lt]Yd Tz-0 MOBN SL LSt HTIL BCHT THT=T
TJOH_IN0¥D XI0IYI0OTaNT %ﬁ:iu[ﬁ
1:9 ST I%/1 4 0 0 84/82/4 <20 MIIN {8 6191 d8°0 1€+£6 [4/]
1:9 SZ i1v/1 SZ| 1 8° 8./82/8 SZ-0 M9.S 98 ‘1291 T€°0 96+CS 1%
{o/m) (1s6) | (oBod) | (19¢) [hop/ sy [ (man) ("dep) ("8ep)
- Xiw | 's33ud] Iwvi |'ss3ava] ¥ | moys | 931NOWSD Hie3g on noiswn| 1400 _. .w%nﬂc;ﬂ ..ou.»qaouu on
ONILNOWS ONILSI1 JuNSEING 3tvo ~uvis 1w A373 "8's tALL

NOILYI0Y FI0M

AYYAWNNS 9NILNOYY NOI1IVONNOI — YNOZIMY WvQ $311n8 3Av)







